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TIMEWASTERS 


Too Late: 


Requests from all over the country for 
the address of that bank teller that pays 
$32.14 for a $14.32 check. We figure that 
it now being past Christmas, the emer- 
gency is over, so why bother the poor 
fellow any more. Summed up nicely by 
Walter Wheeler with “Better than ham- 
and-eggs and almost as good as the 
Townsend Plan.’ Also, Mr. Wheeler 
warns that anyone that changed his shirt 
every day up in New Hampshire would 
wind up with pneumonia and wouldn’t 
need all of his eleven shirts. 


Football Coach Special: 


A ball carrier breaks loose from scrim- 
mage on his opponent’s 40-yard line and 
runs parallel with the axis of the field 
at a rate of 5 yards a second. The only 
opponent tackler set to follow him is 20 
yards away and directly on one flank. 
This tackler always runs toward the 
ball-toter at a speed of 6 yards per sec- 
ond. Consider the velocities uniform 
throughout and the tackling contact 
without momentum or drag. DID THE 
BALL CARRIER MAKE A TOUCH- 
DOWN? And how far did each man 
travel? Many thanks, Mr. Conklin, it 
was nice to hear from you again. 


A Fish Story: 


Tom caught a fish, which had a head 
9 inches long, and a tail that was as long 
as the head and half the body, and a 
body that was as long as the head and 
the tail together. How long was the fish? 
With thanks to Link-Belt News. 


W. A. H. 
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WITH CALCIUM CHLop,, 
KG 


ITS OWN COST 


per ton would still be economically jus- 
direction show that when abrasives are tified. Compare it with your own cost. 


treated with 50 lbs. of Calcium Chloride 





Adequate skid tests under competent 


Calcium Chloride is the most effective 
per ton, ¥2 pound of these treated abra- material for treatment of abrasives to 


sives per square yard supplies greater skid keep stock piles unfrozen in zero weather. 
resistance than 1142 pounds of the same _ Learn the many other fundamental values 
abrasive untreated. One load so treated of Calcium Chloride in ice-control work, 


does the work of three untreated loads such as faster coverage, faster action, fast- 











and so saves 2/3 of Ice Control abrasives. ¢r anchoring and greater skid resistance. 
New technical papers detail results of 
many tests, including special work under 
direction of the Iowa Engineering Experi- 
ment Station and the University of Mich- 
igan. Every highway official should have 
copies of these most interesting ice-control 


reports. Copies mailed on request. Write 
us today. 


At the very moderate cost of $2 per ton 
for abrasives applied on 18-foot roads, 
you can save $9.24 worth of abrasives per 
mile—seven times the cost of the Cal- 
cium Chloride necessary to save it. Even 
if abrasives cost but 25c per ton applied, 
the use of 50 pounds of Calcium Chloride 
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When you need special information—consult the classified READER’s SERVICE CEPT., pages 63 to 65. 
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Straightedging. Inspector (in white helmet) looks for uneven places as men on movable platform wield 14-foot straightedge. 


Modern Equipment and Scientific Control 
Speed Concrete Paving 


A description of up-to-date methods of constructing concrete 
highways, with special reference to construction of a 16-mile 
project in North Carolina by the Rea Construction Co. 


By WILLIAM C. ANDERSON 


O LAY down a strip of concrete seven and one- 

half inches deep, 22 feet wide, and 16 miles long 

including driveways and intersections, all in the 
space of 100 days, requires more than just machinery 
and men. For such a building program it is necessary 
to have modern machines and men with experience and 
technical skill, but more than that it requires concen- 
tration moment by moment from every man on the job. 
This can only be the result of careful organization and 
close cooperation within that organization. 

Proof that a project of this size can be completed in 
such a short time is the new leg of United States High- 
way 29 just opened between Charlotte, N. C., and Con- 
cord, N. C. 'This leg is the final link of a through-traf- 
fic highway which follows the old carriage road from 
Salisbury, N. C., to Charlotte. It completes the first 


step of a plan to construct a super (four-lane) high- 
way connecting the richest industrial section of Pied- 
mont, North Carolina. This 16-mile strip of pavement 
constituted the largest single paving project, accord- 
ing to contract estimate, ever undertaken by the North 
Carolina State Highway and Public Works Commis- 
sion. 

The purpose of this discussion is to show that ‘‘com- 
pletion 30 per cent ahead of schedule” was not a result 
of breaks, flukes, or good weather (though the last was 
phenomenal), but was brought about by the use of 
sturdy, modern machinery kept constantly repaired, 
and by careful, economic organization of man-hours 
and machine-hours. Anyone can achieve similar results 


by placing the proper emphasis on the various phases 
of the work. 
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Laying a construction joint 


The grading of this roadway was let under a sep- 
arate contract, the major part of which was completed 
several months before paving operations began. For 
this reason all fills were allowed plenty of time to settle. 
The roadway was graded to one-tenth of a foot below 
proposed grade in cuts and to one-tenth above proposed 
grade in fills. Wherever possible, cuts and fills were 
laid back on a 4:1 slope. All boulders and loose rock 
were removed from the subgrade. 

Naturally enough, the fact that the paving contract 
estimate was in excess of $357,000 was a spur to the 
efforts of every member of the Rea Construction Com- 
pany organization. No one was forced to shoulder the 
blame for unavoidable breakdowns, but any foreman 
or operator guilty of neglecting his machine was con- 
sidered a traitor by every other man on the job. Because 
of the fact that most of the foremen and operators were 
experienced men, such derelictions were few. The owner 
of the construction company was his own superinten- 
dent, carefully selected his personnel and labor, paid 
all of them well above average local wages, and had it 
understood by all his employees that he required con- 
stant application. The majority of them repeatedly 
stated to the writer that they considered themselves 
lucky to ‘be in the employ of such a firm. Labor turn- 
over was practically nonexistent. 

Speed, as is always the case in concrete construction, 
was of inestimable importance because rainy weather 
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meant inevitable costly delay and a certain amount of 
rainfall had to be expected. Even so, there was no waste- 
ful haste. When machines broke down, no time was 
wasted in crying or cursing but every other division 
of the work, particularly form-setting and grading, was 
prepared for the moment when operations would be 
resumed. Inspection throughout the 100 days of paving 
was carried forward in an attitude of vigilant helpful- 
ness. 

North Carolina highway specifications require pav- 
ing contractors to keep at least 500 feet of forms and 
fine grade ahead of the paver, which requirement un- 
doubtedly worked out to the advantage of Rea Con- 
struction Company on this job, as it should for all con- 
tractors. Although the amount of time required to place 
forms was greatly lessened by the use of a form grader, 
experienced personnel and experienced labor paid divi- 
dends in time here again. Actually, the forms (made by 
Blaw-Knox Co.) were kept nearly 1000 feet ahead of 
the mixer in order to facilitate use of a power-driven 
subgrader which rolled on the forms and which cut 
the subgrade to within one-quarter of an inch of pro- 
posed grade. Moistening and rolling of the fine grade 
together with the continued passage of batch trucks 
lowered it this remaining quarter of an inch so that 
there was comparatively a small amount of surplus dirt 
ahead of the drag template. This in turn eliminated 
repeated backing up of the mixer which would have 
caused a great loss of time. 

The finishing was performed in the following man- 
ner: 

First, a Koehring lateral finisher gave the concrete 
initial shape, and to this finisher was attached the flex- 
plane which automatically inserted the Flexible Road 
Joint Machine Company’s longitudinal center joint. A 
Koehring longitudinal finisher followed these. The use 
of this type of finisher, one of the latest paving imple- 
ments, affords a good example of the importance which 
the contractor attached to the use of up-to-date ma- 
chines. ‘As the float-carriage of this finisher is driven 
laterally across the strip of pavement, the float itself 
works back and forth parallel to the line of construc- 
tion. Before this machine came into use, the same work 
was performed with clumsy hand-floats which necessi- 
tated a large amount of labor. Also, the old hand-fin- 
isher could not put crown in concrete without tem- 
plates, whereas the motor-driven finisher can be regu- 
lated from flat surface to parabolic crown. 

A belt finisher followed the longitudinal finisher, 
putting on a herring-bone riding surface. Intersections, 
driveways, and other parts of the concrete not covered 
by these machines were hand-floated. Transverse con- 


struction joints (Phillip Carey Co.) were placed in the 
ordinary way. 





William C. Anderson, Weighting the sand 


the author 


Pouring sand into 
container 


Water pushed to top 


Stone moisture container 
of calibrated tube 


Pouring dry stone 
and measuring bucket 


into container 


Determining moisture content of sand and stone 
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Drag template behind the mixer. The large board cuts the grade and the nearer one is the engineer’s check board, with wheels to mark 
position for center joint dowel bars. 


Before the concrete had set up enough to support a 
man, it was straightedged so that any unevenness could 
be removed while it was still workable. This was per- 
formed from a platform of tube steel mounted on wheels 
and moving over the forms in the same manner as the 
finishing implements. The platform was large enough 
to allow two men to apply a 10-foot straightedge at 
any desired interval laterally or longitudinally. 

Curing was completed with Sisalkraft waterproof 
curing paper, this being the first time that the North 
Carolina highway commission has allowed the exten- 
sive use of paper in curing pavement. The slab was 
completely covered, the paper overlapping the forms 
on both sides. When this method is used, the water 
which works out of the concrete cannot evaporate and 
therefore the concrete dries slowly enough to prevent 
checking and cracking. 


But the part of this particular construction project 
where most organization was concentrated was the de- 
signing plant. 

Since the usual type of concrete designing plant can 
be simply operated and since temporary delays there 
do not cause as much loss of time as temporary break- 
downs at the paver, many superintendents are prone 
to leave this division of the job to inexperienced under- 
lings. However, on this 16-mile project the designing 
plant was run at high pressure efficiency always. Oper- 
ators of the batching bins, for example, were required 
to notify crane operators as soon as aggregates got 
below ‘“‘see level” instead of waiting until bins were 
empty. Both cement and aggregates were shipped daily 
according to the following standing order: 


3 cars of bulk cement, 300 barrels each. 
7 cars of sand, 50 tons each. 
15 cars of stone, 50 tons each. 


The bins were arranged in such a manner that all 
cement cars could be placed together and shifted to the 
cement hopper in a series with as little delay as pos- 
sible. Sand and stone cars were alternated, two sand 
cars and four stone cars. Stone was shipped in hopper 
cars so that it could be dropped into a pit and handled 
with a clamshell. The crane that handled the aggre- 
gates throughout the job was a Northwest. 

On this particular project, bulk cement was put into 


the hopper by hand labor, but on a subsequent job, 
another contractor used a bulldozer with scoop blades 
for this purpose. 

The Rea company used a Butler cement batcher, 
which consists of a bin as wide as an ordinary freight 
car door and large enough to hold about 3500 pounds 
of bulk cement. From this bin.a screw conveyor takes 

(Continued on page 39) 





Small bulldozer for handling bulk cement. Used on a project 
connecting to the Charlotte-Concord pavement. 





RAND FORKS, N. D., a city of about 18,000 
(; population, put into operation in February, 1937, 

a sewage treatment plant costing $100,854.73, 
of which $5,026.05 was for piping in the plant. At the 
same time they built five pumping stations costing $41,- 
365.89; also an intercepting sewer costing $117,324.88. 
The total cost of the work, which was built asa PWA 
project, was $290,517.77. 

The plant was designed to treat a maximum of 3 mgd 
by sedimentation, aeration, chlorination of the clarified 
effluent, sludge digestion, and drying on sand beds. It 
includes two digestion tanks, two settling basins, an 
aeration mixing chamber, trash and grit-removing 
channels and a sludge drying bed. ‘A 40 x 60 building 
covers one settling basin and the mixing chamber, and 
contains chemical storage room, chemical feed machine, 
pumps, main control valves, etc., and a combination 
laboratory and plant control room. The other settling 
basin is outside but adjacent to the building. Sludge 
pumps, air compressors, gas meter, furnace, toilet, etc., 
are in the basement under the laboratory. Most of the 
piping is laid in a gallery under the basement proper ; 
but sludge transfer pipes, gas, hot water and power 
lines to the digester are laid in a tunnel connecting the 
main building with the pipe gallery between the digest- 
ers. (This tunnel was built in 1938.) 

In order to bring the sewage to the plant it was nec- 
essary to build an intercepting sewer collecting the 
sewage from five large sewers which discharged into 
the Red River of the North. The fall from them ‘to the 





Underground lift station, intercepting sewer system 





Results of operation and brief description of Grand Forks’ 
sewage treatment plant, which employs two-stage digestion. 
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K. W. Riley 


Sewage pumping station, intercepting 
sewer system 


plant is so slight that it is necessary to lift the sewage 
from each of these five sewers into the interceptor, the 
deepest pump installation being 39 ft. below ground 
level and the shallowest 23 ft. The sewage is screened 
at each of the pumping stations. 

On reaching the plant, the sewage passes through a 
venturi meter; then through a bar screen into a grit 
chamber. From this it passes to a mixing chamber, in 
which chemicals (when used) are mixed with the sew- 
age by means of compressed air introduced at the bot- 
tom through perforated pipes. Thence to sedimentation 
tanks or clarifiers 35 ft. in diameter and 9 ft. deep with 
Dorr equipment. A W&T chlorine machine is pro- 
vided for treating the effluent. 

The sludge is digested in two stages in tanks 40 ft. 
in diameter, the secondary tank being equipped with a 
Dorr gas dome. The primary tank is heated by means 
of a 6-turn pipe coil. In the secondary tank one heating 
coil is located in the narrow annular space between the 
concrete tank wall and the floating cover and several 
inches below tHe water surface to prevent freezing at 
this point. 

The collected gas is piped to the main building and 
the garage. In the latter it is burned in a small “Bas- 
more” steam boiler for heating the building. In the 
main building, heat for it and for the digester are ob- 
tained by burning the gas in a 700,000 B.t.u. per hr. 
“Basmore” hot water boiler; centrifugal pumps cir- 
culating the heated water between the boiler and three 
radiators in the laboratory, two unit heaters with fans 
in the clarifier room, and the digester heating coils. 

The amount of gas has been more than sufficient for 
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Washington Ave. underpass pumping station 


Grand Forks, North Dakota 


Lift station No. 5, intercepting sewer system 


By K. W. RILEY 


City Chemist, Grand Forks Sewage Treatment Plant 


these purposes; how much more is not known, since it 
is known that all of it has not passed through the meter. 
Until the construction, in October 1938, of the tunnel 
between main building and digester gallery, there were 
leaks in the gas conducting lines and also in the float- 
ing cover. Thirty leaks, breaks, etc., have been repaired 
or plugged, and slight odors still noticed indicate that 
some leakage remains to be located. The measured gas 
since August 1937 has averaged 281,000 cu. ft. a month, 
or 0.52 cu. ft. per capita per day. Analyses of the gas 
have shown hydrogen sulphide always present, an aver- 
age of 22.8% of COz and an average of 550 B.t.u. per 
cu. ft. 

The plant includes, in addition to the equipment 


CLARIFIER NO.1 CLARIFIER NOZ 


already named, 2 Marlow sludge pumps; a 31% lb. and 
a 7% |b. air compressor; a Bailey integrating-record- 
ing sewage meter; a W&T dry feed machine; an Amer- 
ican Meter Co. gas meter; a 1,000 lb. Energy Elevator 
Co. elevator; a Keystone automatic, gas-fired water 
heater; a gasoline engine-powered air blower; a gaso- 
line lawn mower. . 

Of the five new pumping plants, three are housed in 
brick and tile buildings, two are under ground. Each 
contains a ventilating fan and motor, and a Pemberty 
sump pump; and in four of them there are 2 ‘“Freflo” 
sewage pumps and three such pumps in the fifth. 

The pumpage of sewage averages 46 gpd per cap- 
ita; maximum day, 2,783,890 gal., minimum day, 25,- 
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Piping layout, Grand Forks sewage treatment plant 
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000 gal. It is estimated that the total volume of sewage 
pumped at the sewage plant represents 88% of all city 
water wasted to the sewers, or 62% of all pumped into 
the distribution system. 

The total of all operating costs, except bond interest 
and sinking fund, has averaged $1,569.20 per month 
for the first sixteen months of operation; $63.16 per 
million gallons of sewage pumped. Up to date no chem- 
icals have been used or purchased. Power for pumping 
has averaged $339.53 per month or $13.53 per million 
gallons. 

The average reductions effected by the plant have 
been : Settleable solids, from 3.2% to 0.079% ; turbidity, 
from 1700 ppm to 380 ppm; suspended solids, from 
1670 ppm to 115 ppm; dissolved solids, from 1400 ppm 
to 1225 ppm; volatile solids, from 582 ppm to 194 ppm. 
The temperature of the sewage has averaged 63° ; of the 
sludge, 76° in the primary digester and 64° in the 
secondary. The pH averaged 8.4 in the influent, 8.2 in 
the effluent, 7.7 in the primary digester. B.O.D., 585 in 
the influent, 292 in the effluent. Results expressed as 
percentages of reduction are: settleable solids, 98% ; 
turbidity, 74.5%; volatile solids, 61%; total solids, 
57%; chlorine demand, 35.2%; B.O.D., 45.6%. 
Changes in the sludge in the digestion tank have aver- 
aged as follows: Vehicle water, in sludge from primary 
digester, 75%; from secondary, 47%; total water, 
92.6% and 86% respectively. Residual moisture in raw 
sludge, that from the primary tank and that from the 
secondary, respectively—4.7%, 4.5% and 3.7%; 
volatile matter, 44.4%, 42.9% and 40.6% ; ash, 51%, 
52.8%, 55%. 





















































































Designing and Building a New Storm 


Sewer in Tunnel 

ONSTRUCTION work is now under way on a 
storm sewer which the city of Rochester, N. Y., has 
long needed. This sewer serves some 1200 acres, of 
which about 882 acres are residential and about 326 
are light industrial and commercial. In designing the 
sewer, the Kuichling formula, Q=CIA, was used. 
(Mr. Kuichling was at one time city engineer of Roch- 
ester). For computing runoff, the light industrial and 
“B” commercial areas were assumed to be 60% im- 
pervious, “B’’ residential areas 33.3% impervious and 
“C” residential areas 40% impervious. The value of 
intensity of rainfall was selected by a study of Roch- 
ester records as I=12/t"*®, which experience has shown 
gives the intensity of rainfall that may be expected to 

occur once in five years. 

The specifications for tunneling were patterned after 
those used on the Catskill aqueduct and the Wards 
Island sewer. Tomack Subsidiaries, Inc., Rochester, 
were the low bidders. Construction started Nov. 7, 1938, 
and work is expected to be completed about April 1, 
1940. Drilling of the tunnel was from intermediate 
shafts. Ingersoll-Rand drifters of the wet type were 
used, thus preventing dust; mucking was done with an 
Eimco mucking machine; electric locomotives were 
used for removing muck. Ventilation was provided by 
two Ingersoll-Rand 2400-cfm. exhaust fans through 
corrugated metal pipe. 

On one section, the contractor elected to cut a hori- 
zontal drift from Deep Hollow Ravine to the line of 
the tunnel, working thence both north and south, rather 
than to sink a vertical shaft. This excavation was in 


Jan. Feb. Mar. Apr. 


2.32 2.62 3.91 4.84 
BONE 6p sicdaceeweaes 4.21 4.71 6.95 8.06 

























May June July Aug. 
5.59 5.49 52/7 4.93 4.35 4.01 2.80 2.22 
9.37 9.29 8.71 8.22 6.96 6.08 4.63 3.89 
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soft ground, and lining of the tunnel was necessary, 
liner plates being used. On another section. where the 
rock cover was only about 8 feet, the contractor elected 
to use open cut methods. 

Lining for the tunnel sections is being placed with 
a Rex Pumpcrete located on the surface of the ground 
and delivering concrete through a 6-inch pipe up to 600 
feet. Where the shafts are a considerable distance apart, 
well holes have been drilled to the tunnel between 
them, a pipe inserted, and the concrete delivered by 
the Pumpcrete through these well holes, which are gen- 
erally placed about 1,000 feet apart. These well holes 
are also useful at times in carrying compressed a. 
pipes. 

The work is being carried on under the direction of 
Henry L. Howe, city engineer; Kenneth J. Knapp is 
supervising engineer; and H. Remington Kohler is 
field engineer. The information in this article is ab- 
stracted from a paper by Mr. Knapp before the Roches- 
ter Engineering Society. PWA on this project has been 
represented by Alex Thomson, resident engineer; and 
Harry Barnes and Murray A. Bruchman, engineer in- 
spectors. David Ripton is superintendent. 





Evaporation at Charleston, S. C. 


The water department of Charleston, S. C., has kept 
a record of evaporation from the water surface of its 
Goose Creek storage basin and from the land near by 
for a period of 34 years—believed by J. E. Gibson, 
manager and engineer, to be the longest continuous 
record by any water supply. 

This record shows the average annual evaporation 
from water to be 48.35 in. and from land 81.08 in. 
The maximum annual from water was 65.57 in. and 
the minimum 34.23 in. From land the maximum was 
110.63 in. and the minimum 59.03 in. The ratio between 
water and land evaporations varies from year to year; 
from a maximum of 2.19 (34.23 in. and 74.98 in.) toa 
minimum of 1.39 (61.37 in. and 85.14 in.). 

The monthly averages of evaporation from water 
and land for the 34 year period are given in the table. 

The method of obtaining the evaporation from the 
water surface is described briefly by Mr. Gibson as 
follows: “A vessel, approximately six inches in dia- 
meter, is suspended in a second vessel about two feet 
in diameter, and immersed and floated in the storage 
reservoir off shore, so that it is subjected to the wind 
action and also to the temperature of the water in the 
basin. This gauge or tank is fitted with a hook gauge 
and every 24 hours an operator measures the quantity 
of water required to replace the water that has evapo- 
rated from the inner vessel; the quantity of water in 
cubic centimeters required to replenish the vessel in- 
dicates the number of inches of evaporation. 

‘“‘A similar gauge is located on shore where it receives 
the wind and sunlight, and is buried in a large fitting 
filled with earth so as to approximate the ground tem- 
perature. This gauge, however, is covered by a large 
glass frame so as to protect it from any rainfall that 
might occur, and here again the quantity of evapora- 
tion is measured by the quantity of water required to 
replenish the gauge. 

“Record of the reservoir gauge during rainfall is 
vitiated to a certain extent and at times, due to meddle- 
some parties, the record on the land gauge is also 
destroyed.” 


Sept. Oct. Nov. Dee. 
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Buildings housing 
pumping and 
purification plants 


We Built a Modern Water Works Plant in Keokuk 


By WALTER L. GARRISON 


Superintendent, Keokuk Municipal Water Works 


a private company the entire waterworks prop- 

erty then furnishing the municipal supply, which 
included an old steam-operated pumping and filter 
plant built in 1878, the distribution system, meters, 
and all other equipment. For making this purchase, 
bonds were issued in the amount of $550,000, to be 
paid solely out of the earnings of the water works; in 
addition to which a government grant of $157,000 
was obtained. Construction of an entirely new electri- 
cally operated pumping station and filter plant was 
begun at once. 

The present population of the city is about 16,000, 
the larger part of which is served by this plant. The 
average daily consumption ranges from slightly over 
one million gallons in cold weather to one and a half 
million in warm weather. We are at present about 
98% metered. The new plant was designed to furnish 
three million gallons a day—about double the capacity 
of the old plant. 

The new pumping plant, located about two hundred 
yards south of the old plant, consists of three electri- 
cally driven pumps, two with a capacity of 3 mgd and 
one of 114 mgd, furnished by the Allis-Chalmers Co. 

The raw water is taken from the Mississippi river 
at a point above the Keokuk and Hamilton dam and 
flows through a 24” intake pipe to settling basins; 
this flow being by gravity except at times of low stage 
of the river, when the low-service pumps on this line 
can be started up. 

To equalize the pressure on the distribution system 
and provide better protection, a new elevated storage 
tank was erected on one of the highest points in the city, 
about two miles from the pumping station. The bot- 
tom of the tank, which holds one million gallons, is 
100 ft. above the ground. This was built and erected 
by the Pittsburgh-Des Moines Steel Co. 

During the past year we have added to the distribu- 
tion system ten miles of cast iron pipe ranging in size 
from 6” to 16”, giving us at this time a total of 37 
miles of cast iron and 5 miles of steel pipe. Also 90 
fire hydrants were set, bringing the total up to 281. 

Treatment includes softening and recarbonating, 
filtering, and treatment with activated carbon. The 


(): June 1, 1938, Keokuk, Iowa, purchased from 


total detention period of the water in its course through 
the treatment plant is four hours. 

The settling basin has a capacity of 500,000 gals. 
It is of concrete and is divided into two halves, each 
of which is further divided into two sections which 
provides a first and second recarbonization chamber. 
It is covered, and the sides are banked with earth and 
this and the top are sodded. The sludge is removed by 
Chain Belt “Rex” collectors to an end sump, from 
which it is conducted by a drain to the river about a 
half mile below the intake. 

The chemicals used in connection with the treatment 
are alum, iron sulphate, activated carbon, lime and 
ammonia sulphate. The water is softened by the use 
of lime and recarbonated with COs which is obtained 
from the Kewanee boiler plant used for heating the 
building. The chemicals are all applied in the quick 
mix basin. The feed machines were all furnished by 
International Filter Co. 

The sand filters are of the open type, made of con- 
crete as a part of the building; four beds in all, with 
a design capacity of 2 gal. per square foot per minute. 
The filter controls were furnished by International 
Filter Co. and the hydraulic valves by the Iowa Valve 
Co. The filters are washed by means of a washwater 
pump with 16” discharge at the rate of 7,500 gpm, 
drawing water from the clear well, which underlies 
the plant and has a capacity of 157,000 gallons. 
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Front of water works building One million gallon tank 
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Alan N. Buck 


ACON COUNTY, Illinois, is located in almost 
the center of the State in the heart of the rich 
agriculture section. While the soil is ideal for 

agricultural purposes, one can realize readily that it is 
not the best for highway purposes. Our county is fortu- 
nate, however, in having the Sangamon river, a tribu- 
tary to the Illinois and Mississippi rivers, flowing diag- 
onally through the county, resulting in many deposits 
of glacial gravel. 

There are approximately 1,000 miles of public roads 
in the county. The State Highway Department has 
built and maintains the 175 miles of Federal and 
State roads. The county system comprises 275 miles. 





Windrows after mixing with S C 3 


The balance of the roads are under the jurisdiction of 
the townships (of which there are seventeen in Macon 
county), giving each township an average of 32 miles 
of road. 

The State highways in this county have been de- 
signed and located very advantageously, providing 
for 8 radial routes from the City of Decatur, which is 
in the geographical center of the county. In the devel- 
opment of its system, the County Highway Department 
has succeeded in providing two complete belt line sys- 
tems intersecting these radial roads at various dis- 
tances from the City of Decatur. The county has also 
taken over from the townships, for construction and 
maintenance, other highways, such as boundary routes 
between townships and routes between the larger vil- 
lages in the county. 
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12.18c Per Sq. Yard Builds Year 


Details of construction methods used by a 
Kansas county, with material analyses, equip- 
ment and cost data. Results include low 
maintenance costs and excellent service. 


In determining the program for any year, three fac- 
tors are taken into consideration: 1. The results of the 
State Planning Survey showing traffic quantities. 2. The 
order in which the various county roads have been im- 
proved with drainage structures and grading. 3. The 
order in which the county system has been surfaced with 
local gravel or other metal surface. 


At the end of the construction season of 1938, all the 
county system had been provided with a metal surface. 
However, before this type of surfacing had been com- 
pleted on the county system there was much demand 
for a dustless, smooth type of surface, caused by the 
tremendous increase in the number of motor vehicles 
operated on the public highways, and as a result we 
had already completed some bituminous surfacing of 
existing gravel or stone roads prior to this date. 


Our 1939 program anticipated about 20 miles of ad- 
ditional bituminous surfaces, the types of surfaces se- 
lected depending upon the amount of use various sec- 
tions received. For instance, in the neighborhood of the 
lake, which is in the center of the county and which 
adjoins the City of Decatur, we provided a high type 
bituminous surface. We expect to build each year two 
or three miles of Lake Shore Drive, so that eventually 
the 40-mile loop around the lake will be completely 
paved. Each year we also construct bituminous sur- 
faces on our county belt line roads, which are financed 
by Motor Fuel Tax refunds and upon which the State 
Highway Department has jurisdiction as to standards 
of design and construction. 





Rolling with pneumatic tired roller and 2-ton Cat. 
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‘Round Dustless Roads 
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By ALAN N. BUCK 


County Superintendent of Highways, 
Macon County, Illinois 





Applying sand to seal coat 


However, in the carrying out of this program, we 
cannot overlook the purely local roads, which do not 
carry as much traffic and upon which there are not as 
many towns. It is a road of this latter type which I will 
briefly describe. 

We selected a section 234 miles long, connecting a 
county belt line road with a State paved road, and made 
an analysis of the gravel on the road. This road had 
been surfaced as a traffic-bound gravel section, but was 
very dusty during our long and very dry summers and 
required much maintenance to provide a smooth riding 
surface. The analysis of the existing gravel road was 
as follows: 

Passing 1 inch sieve 
Passing %2 inch sieve................ 
Passing Number 4 sieve............. 
Passing Number 8 sieve 
Passing Number 16 sieve............. 37% to 49% 

gt a ee rer re 9% to 14% 


We added 4% cubic feet per lineal foot of gravel to 
this surface, which provided a 3-inch thickness, 18 feet 
wide. The gravel added to the existing material on the 
road met the following specifications: 


90% to 94% 
67% to 80% 
50% to 62% 


Passing 1 inch sieve 
Passing % inch sieve................ 
Passing Number 4 sieve 
Passing Number 8 sieve.............. 
Passing Number 16 sieve............ 

G5 oe ea one eee 


95% to 100% 
65% to 85% 
45% to 65% 
25% to 40% 
15% to 30% 
8% to 15% 


These specifications correspond to our pit-run gravel, 
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Surface before shoulders had been constructed 


so that no loss is incurred in providing this material. 
This material was windrowed onto the highway surface 
in two equal windrows and the existing base was thor- 
oughly bladed and the cross section repaired to fit our 
standard. 

After the base had been prepared, water was added, 
using a sprinkling wagon, and the road was bladed 
with a motor patrol and rolled with a rubber-tired roller 
so that a smooth uniform surface conforming with the 
standard cross section was obtained. Also, all loose ma- 
terial was compacted into the base. 

After the base had been:prepared, a prime coat of 
between 4 and 4 gallon of SC-3 per square yard was 
applied 19 feet wide. Immediately following the ap- 
plication of the prime coat, enough loose material was 
bladed onto it from the windrows so that traffic could 
immediately be let on the road without picking up the 
bituminous material. 

After 48 hours had elapsed, the gravel in the wind- 
rows was spread over the road to a thickness of 3 inches 
and SC-3 was applied in two applications each 9 feet 
wide and at the rate of 0.8 to 1.05 gallons per square 
yard. 

Immediately behind the bituminous distributor fol- 
lowed the road disc hauled by a two-ton caterpillar trac- 
tor. This disc action is very advantageous in giving the 
road oil and aggregate a preliminary manipulation. 
After one-half of the aggregate had been treated as 
described, the remaining half was bladed onto the al- 
ready disked material and treated in the same manner. 

The mixing operation then followed. For this we 
used an Adams No. 3 re-tread paver hauled by a Cater- 
pillar D-8 tractor and the mixing was continued with 
with the mixing-in-place outfit as above described by 
moving a windrow from one side of the primed surface 
to the other until the material was homogeneous in color. 

Immediately following the mixing, the windrows 
were laid down with the same retread paver and cat in 
two 9-foot strips. Much care had to be given to the 
joining of the two strips in the center of the road in 
order that a uniform cross section be obtained. Immedi- 
ately following the laying of the material, it was rolled 
with a pneumatic tired roller hauled by a two-ton Cater- 
pillar tractor. The rolling was started on the outside 
edge of the pavement and proceeded toward the other 
edge overlapping on successive trips. We find it is nec- 
essary to roll 4 or 5 times and at no time do we close 
the road to traffic. On the final rolling, the roller is 
hauled by a truck. We have also found that when this 





18 


work is done in hot weather there is considerable rutting 
of the surface by steel-tired traffic using the pavement, 
and we have had to maintain these with a rubber-tired 
roller, in some instances as much as 30 days following 
the final construction operations. During this period, 
the slow-curing cut-back asphalt sets up and with the 
advent of colder weather the pavement assumes a more 
stable condition. 
The cost of the section was as follows: 


Equipment Cost; which includes motor patrol for shap- 
ing, preparing the base; 2-ton and D-8 tractors, disc, 
retread paver, pneumatic tired roller and trucks used 
for hauling gravel to the road... . $1,180.62 or $.045 

per square yard. 

Labor Cost; which includes all machine operators, truck 
drivers, common labor and WPA labor which we 
charged to this job............ $177.50 or $0.007 

per square yard. 

Material Cost; which includes the gravel at the source 
and the SC-3 spread on the road... . $1,871.58 or 

$.0698 per square yard. 
The total cost of this job, therefore, is $0.1218 per 
square yard. 


It has been our experience in the past that, after a 
year or two of service of a pavement of this type, it is 
advisable to give it a seal coat treatment of .10 to .15 
gallon per square yard of MC-3 and enough torpedo 
sand to prevent picking up. This costs approximately 
$0.03 per square yard. 

Immediately following the completion of this type 
of surface, we have rebuilt all the shoulders and ditches 
with WPA labor. The cost of this work is not figured 
into the above but we find this is an ideal type of work 
for the WPA. The ditches are staked to cross section 
and grade and the excavated material is used to con- 
struct shoulders necessary to the additional pavement 
thickness. 

One of the advantages of this type of road is the low 
maintenance cost. If for any reason a section of this 
road fails (excepting spot failures) it is an easy matter 
to scarify and add more gravel or cut-back, whichever 
is necessary, and to re-lay in the same way as in con- 
struction. Spot maintenance is carried out by the regular 
maintenance crews and the same procedure is followed 
as for any general bituminous maintenance. 

It can be seen from the above statement of costs, etc., 
that a road of this type is economically possible for 
locations that do not warrant a higher expenditure. This 
surface provides smooth, dustless, year-around travel 
and we consider it a step in the stage development of a 
system of county highways. 





Technical Specification for Eearthworks for 
German Motor Roads 


Before the design of any earthwork, soil surveys, in- 
cluding borings, are to be made, and samples submitted 
to laboratory tests. Soils are classified as follows :—(a) 
top soil, (b) non-cohesive soil, (c) cohesive soil, (d) 
stone, (e) waterlogged soil (peat, ooze, etc. ). The differ- 
ent types of soil are to be removed separately and drain- 
age facilities must be provided. The material used in the 
construction of embankments is to be placed in successive 
layers, the soil being tipped from above and then dis- 
tributed to the correct level. A portable apparatus for 
measuring the height of each layer as constructed is 
prescribed. Consolidation is to be effected by mechani- 
cal means. Tamping machines are recommended, the 
weight of the machine depending on the gauge of the 
rails used for the transport of material. Lighter models 
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are to be used on the shoulders, which should be con- 
solidated first, from the edges towards the centre of 
the embankment. If any spreading occurs at the foot 
the extruded material can be used in finishing at the 
toe of the embankment. Irregularities in the upper 
surface of the embankment are to be eliminated by light 
rolling. The soil constituting the foundation of low em- 
bankments should be homogeneous, intrusive deposits 
being removed and replaced by appropriate material. 
No settlement should take place on such a foundation 
provided that the embankment is well consolidated. On 
weak foundations the amount of settlement to be ex- 
pected can be calculated. 

A layer of peat up to 13 ft. can be removed and re- 
placed by sand. If the water content of thé peat is not 
too high, drainage channels can be cut in the subsoil 
and filled with subsoil material. It has been found that 
if the height of the embankment is considerable and 
thorough consolidation is effected by machinery, very 
little settlement will take place after construction is 
finished. Where excessive peat is encountered it can be 
removed by blasting and replaced by stable material. 
Special attention is paid to the uses of fertile top soil 
for encouraging natural growth on slopes, and existing 
vegetation should be carefully protected. Where the 
formation consists of stone, care must be taken that it 
is smooth and that all projecting material is removed. 
Cracks must be filled with non-capillary soil. Where too 
much rock has been blasted the formation should be 
levelled by applications of lean concrete. Embankments 
of hard rock must be constructed in successive courses. 
Soft rock should be consolidated with heavy tamping 
machinery. Where other types of soil are placed on a 
foundation of stone an intermediate filter course must 
be provided. Special care should be exercised in the 
selection of the soil used in back-filling engineering 
structures and consolidation should be effected by tamp- 
ing units up to 500 kg. Hand tamping is not permitted. 
A suitable drainage system must be provided. Drainage 
channels must not be laid under the road bed itself and 
any ditches necessary to effect drainage during con- 
struction must be subsequently filled. Stone-filled 
drains must be provided with a filter course in order to 
prevent the entry of embankment material. The respon- 
sibilities of the contractor are enumerated in the con- 
cluding portion of the article. C. SCHNELL and K.-H. 
HARTMANN: Strasse, 1938, 5 (18), 566-9 and 572-4. 
Road Abstracts. 





Calcium Chloride Specifications for Concrete 
Curing 

Revisions of specifications for curing concrete with 
calcium chloride as dry admixture for high early 
strength and cold weather concreting and as surface 
treatment for pavement curing, have recently been 
adopted as standards by the American Society for Test- 
ing Materials. 

The new specifications (A. S. T. M. designation 
C82-38) cover the use of dry flake calcium chloride, 
as well as the solution form previously prescribed, by 
simply adding 1 to 2 lbs. of calcium chloride per bag 
of cement used, placed in the skip with the aggregates, 
before mixing. This will unquestionably prove of most 
practical advantage in concreting when special provi- 
sion must be made for high early strength and cold 
weather construction. 

Specifications for surface curing of pavements (A. 
S. T. M. designation C82-38) allow the use of 1%4 
instead of 2 lbs. of calcium chloride per square yard, 
to be spread over the surface following a minimum of 
12 hours of wetted burlap and sprinkling. 
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How Well Do Technical Societies 
Serve the Engineer? 


Of late there seems to be a wave of questioning among 
engineers as to whether or not the average technical 
society fails to serve adequately the average engineer. 
In every organization of this type, the members range 
from tyro to expert. How to serve them all best is a 
problem—and who should realize this better, or ap- 
proach the subject more humbly, than the editor of a 
technical magazine, who is confronted with the same 
problem? (Pusiic Works has published many com- 
plete “instruction” articles for these men.) 

An eastern engineering society delved into this ques- 
tion and asked their members to state their feelings. 
The weight of the opinion of those replying seemed to 
be that the average technical society favors the more ad- 
vanced members of the profession, and that the groups 
lower in the scale do not receive the consideration they 
deserve. 

There is not much glory in writing an elementary 
text ; to do that, one must have a thorough knowledge of 
the subject, and his equals in the field regard the author 
with a kind of pitying condescension. It should, how- 
ever, be more than adequate compensation to know that 
the information given has helped young men to 
progress, or older men to advance after a hard fight 
upward against the handicap of inadequate preparation. 

Aside from doing the work they have to do, engineers 
have an obligation not only to continue the development 
of the science of engineering, but also to give adequate 
thought to the twin problem of training the young men 
and helping those inadequately prepared, so that they 
may become competent to succeed them. 





“Blackouts” and Traffic Accidents 


Nothing better illustrates the vital role that highway 
illumination plays in safer highways than the greatly 
increased toll of accidents that are reported to us from 
cities “blacked out’”’ in the war areas as a protection 
against air raids. 

Analyses of these accidents ought to help highway 
and safety engineers to determine in what respects our 
streets and highways can be better designed and 
equipped, so that even inadequate lighting conditions 
will not bring on too many accidents. White or light- 
colored curbs; well-placed and visible highway warn- 
ing signs, as for cross streets and intersections; divided 
highways; underpasses for pedestrians; and sidewalks 
in many more areas than now have them, are among the 
improvements indicated. 

Better standards should be set up for determining 
where sidewalks and other pedestrian safeguards are 
needed. No one, probably, thinks that rural sidewalks 
should be built along every mile of highway, but in 
many well-populated rural areas they are needed— 
blackouts or no blackouts. This magazine, believing 
that the lack of sidewalks is one of the glaring in- 
adequacies of our present road systems, has published a 


number of articles on rural sidewalk construction. It 
invites more. 

Good highway illumination is needed, but illumina- 
tion should not be obliged to carry the burden of de- 
ficiencies in other phases of engineering. While illumi- 
nation of roads is permitted in this country and becom- 
ing general, we should design roads not only to be safer 
and better with it, but also to perform adequately with- 
out it. 





Accident Prevention: A Good Time to 
Consider It 


Cold weather usually tends to increase the number 
of construction accidents. Men are bundled up in heavy 
clothes and are more clumsy ; heavy objects slip easily 
from numbed fingers; ice and snow cause accidents 
through slips and falls; a man concentrates on keeping 
warm and does not see hazards; there is even danger in 
heating apparatus. 

Plans should be considered now to reduce the chances 
that these cold winter accidents will happen. Training 
in what zo¢ to do, organization to provide for the en- 
forcement of good practices and safe construction meth- 
ods, and where possible an arrangement of the work so 
that the jobs made more hazardous by bad weather con- 
ditions will be scheduled for good weather. 

Accident prevention should go a lot farther than con- 
struction jobs. The sewage plant requires attention; 
repairs and replacement of water pipes is a fruitful 
source of cold weather accidents. And perhaps most im- 
portant of all is prevention of highway and pedestrian 
accidents. Snow removal, treatment of icy areas and 
prompt plowing of sidewalks so that pedestrians, espe- 
cially school children, will not have to walk in the street 
are all important matters. 

No one knows how much accidents cost, but they 
total a tremendous amount. The Associated General 
Contractors estimate that construction accidents could 
be reduced one-half, with care and training in safety, 
and that the saving from this reduction in preventable 
accidents would amount to about $200,000,000 per year. 





Stream Pollution Eradication 


Most everyone interested in the matter of control of 
stream pollution is concerned or dissatisfied with the 
slow progress that is being made toward any real solu- 
tion of the problem. Some of the bills that have been 
before Congress have not provided means for enforce- 
ment; others have lacked support because some groups 
have favored vesting the necessary power in the Public 
Health Service, while others have preferred the Army 
Engineers. With Congress again in session, it is time 
that these differences be composed and that everyone 
recognizing the need for eliminating stream pollution, 
whether for public health or public wealth, work to- 


gether for a sound program beginning at the earliest 
possible time. 
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Pennsylvania s 
New Turnpike 
In Pictures 


greatest single highway project 

ever attempted in the history of 
the United States. As such it is of pe- 
culiar interest to all engineers. Even 
more important for future highway 
work is the fact that it is a proving 
ground for new equipment and new 
methods. Highways of today must be 
straight, wide and safe. To accomplish 
these objectives may require a great deal 
of earth-moving. 

Speed and economy are equally neces- 
sary in performing such a gigantic 
work. On these pages are given a few 
illustrations of the modern, speedy and 
economical equipment that is being 
used on this unusual and interesting 
project. Work began Oct. 27, 1938, and 
the project is scheduled for completion 
this coming spring. 


; Pennsylvania Turnpike is the 


Left, top and bottom pictures are Cleveland tractors and 
Heil 12-yd. self-loading scrapers on the Connell and Laub, 
McKinley and Jacobson Contract (No. 4). The center pic- 
ture shows a LeTourneau unit at work with a Caterpillar 
tractor fore and aft. Below is architect’s sketch of tunnel 
portal and a typical tunnel section with dimensions. 
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At the top is the map of the Pennsylvania Turnpike Route. Photos—left above, Cletrac and Heil combination; left below, LeTourneau and Cater- 
pillar; right above, a LeTourneau aside a big culvert; right below, a Cletrac and Gar Wood trailbuilder. 
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The halftones on this page show Austin- Western 
equipment at work on the Turnpike. At the top 
is the new 444 rubber-tired tractor with scraper 
minaomnen units; below a head-on view of the same units; 
ke aeeivadens the two bottom cuts are still other views of the 
equipment at work. The drawing at the bottom 
shows how tunnels cut the grade and the driven 
portions of the tunnels. 
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Microscopic organisms in lake water 


Hours of operation, by months, of each of the three filters 


Successful Taste and Odor Control in 
El Dorado, Kans. 


By A. E. FRENCH 


Superintendent of Water Plant, El Dorado 


sixty acres, one billion gallons capacity, three 

intake drafts which permit water to be drawn at 
a depth of 11 feet, 21 feet, or 31 feet below the crest of 
the spillway. 

The purification plant consists of aerators, mixing 
flume, primary mixing basin with mechanical agitation, 
small settling basin with continuous sludge removal 
equipment, large settling basins, final mixing basin, 
final settling basin, and rapid sand filters with 2,500,- 
000 gallons per day capacity. The water is prechlori- 
nated, post chlorinated, softened and recarbonated. 

The first requirement of drinking water is that it be 
free from pathogenic bacteria, but to be accepted by the 
consumers it must also be palatable, free from taste and 
odors. Our raw water usually contains large numbers 
of microscopic organisms. Odors due to the presence of 
these living organisms are common and sometimes very 


l AKE EL DORADO has an area of three hundred 





Building housing El Dorado water works 


offensive. It has been only within recent years that these 
odors have been understood. At one time it was sup- 
posed that it was only by decay that these microorgan- 
isms presented a taste and odor problem. It is now well 
established that many microorganisms in their natural 
and living form have an odor which is peculiar to them 
just as larger plants and animals with which we are 
more familiar have their own natural and peculiar odor. 

The first attempt to remove taste and odor from our 
water other than to merely remove the organic matter 
was made by adding activated carbon to the raw water 
and also to the settled water. Any carbon not removed 
by settling was removed by filtration along with some 
absorbed tastes and odors. In February 1938 one hun- 
dred fifty pounds of carbon per million gallons failed 
to remove all the fishy taste caused by two million 
standard units per liter of synedra. In August 1938 
one million standard units of Anabaena was accom- 
panied by a grassy taste in the water. This taste was 
checked with carbon and the lake was treated with one 
pound per million gallons of copper sulfate. The Ana- 
baena immediately disappeared as well as the taste and 
odor. In September anabaena began increasing but was 
destroyed in the same manner before any taste was 
detected in the treated water. In March and April 1939 
Navicula reached a maximum of 500,000 s.u. per liter 
but caused no trouble. In the spring and summer we had 
no rain (which usually flushes the lake and retards the 
growth of algae for a few weeks) sufficient to increase 
the turbidity of the water. When the water reached a 
temperature of 65° F anabaena again appeared, first 
in the form of flos-aquae, a week later the circinalis 
form appeared. These forms had appeared in the same 
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order the previous summer, but in June that time instead 
of September. Along with anabaena an increasing num- 
ber of melosira was detected. Eight tenths of a pound 
per million gallons of copper sulphate applied to the 
lake destroyed the anabaena but had little effect upon 
the melosira. This diatom caused very little trouble in 
quantities less than 2,000,000 s.u. per liter, but this 
number was exceeded in July, at which time we experi- 
enced a ninety per cent reduction in hours of filter runs 
between washings. An examination of the filter influent 
revealed 500,000 s.u. per liter of melosira in spite of the 
coagulation, sedimentation, and superchlorination to 
the extent of one part per million of chlorine added to 
the raw water. By using an excess of coagulant, this 
number was reduced to 100,000 s.u. per liter, but the 
filter runs were not greatly increased until the melosira 
were destroyed in the reservoir by 1.2 pounds per mil- 
lion gallons of copper sulfate. 


After repeated applications of copper sulfate the ap- 
pearance of a microorganism more resistant to this 
treatment can be expected. Therefore we were not great- 
ly surprisd upon the arrival of large numbers of peridi- 
nium. In quantities of 1,000,000 s.u. per liter this pro- 
tozoa caused no odor. Following a strong wind this 
number rapidly decreased but within a few days after 
the wind subsided the water contained 4,000,000 s.u. 
of peridinium per liter, which imparted to the water a 
distinct clam shell odor. Microscopic examination of 
samples taken at the water levels of the three intake 
drafts furnished valuable information. The samples 
at the center and lower drafts contained only 40 per 
cent as many peridinium as the upper draft which was 
open. Shifting the draft simplified our problem for the 
time being, but the peridinium continued to increase 
until 3,000,000 s.u. per liter existed in the water enter- 
ing the center draft. Fortunately for us this last pro- 
tozoan threat to the palatability of our water was short 
lived. The disappearance of the peridinium was pre- 
ceded by another strong wind which may or may not 
have been the cause. Other microscopic organisms which 
have been found, usually in small numbers, but have 
caused no trouble include: staurastrum, pediastrum, 
closterium, cosmarium, ceratium, anuraea, notholca 
bosmina, cyclops, and daphnia. 

It is essential that all basins be free from bottom 
sediment. Taste imparted to water from this source may 
be offset by carbon fed into the raw water and thus the 
taste of the water improved as it passes through the 
plant, but the same improvement may be accomplished 
with less chemicals if the basins are clean. 

The quantity of copper sulfate used depends upon 
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the temperature and quantity of water to be treated and 
the specie of the undesirable microorganism. This quan- 
tity is limited by public health qualifications which re- 
quire that drinking water contain not more than 0.2 
p.p.m. of copper. Fish present in the reservoir are also 
considered. It has been found in El Dorado that when 
microscopic organisms exist in large numbers ninety- 
nine per cent of the organisms are of one specie. If this 
predominating organism is one which does not cause 
trouble we do not destroy it. Such destruction might 
only clear the water for some organisms which are more 
troublesome and more resistant to copper sulfate. 
Controlling tastes and odors which result from the 
few microorganisms which are resistant to copper sulfate 
to the extent that this treatment cannot be both safe 
and successful will test the ingenuity of the water works 
chemist. We have found that diatoms usually appear 
in late winter and early spring, followed by green algae 
in the summer, then blue greens in July and August 
followed by protozoa in the fall. Protozoa have also 
been found in large numbers in winter and spring. We 
have had no taste or odor traceable to green algae. 


_During the two years that microscopic identification 


has been made we have never found a single cell of 
tabelleria or asterionella, which are considered common 
offenders. 


The application of copper sulfate to the lake is ac- 
complished by dragging burlap bags containing about 
35 lbs. of copper sulfate behind a rowboat following 
the shore line then zigzagging across the lake in a course 
that will evenly distribute the chemical in the surface 
water. Crude as this method is, we have found it to be 
very effective. The bottle shown in the sketch is used to 
obtain samples at different depths in the lake. After 
lowering the bottle by the cord to the desired depth the 
cord is given a short jerk which removes the cork. 





Paying for Sewage Treatment 


Under a recent agreement between the city of 
Louisville, Ky., and a group of distilleries located 
outside the city limits, the latter were granted the 
use of the municipal sewerage system. The distilleries 
have agreed'to pay the city 43c per $100 of their as- 
sessed valuation for the right to dispose of their wastes 
through a city-built outfall sewer, and will also regulate 
the discharge of acids according to city specifications. 

The city of South St. Paul, Minn., will construct a 
sewage treatment plant at an estimated cost of $960,000 
of which the packing industries located in the city have 
agreed to pay 65%. The packing industries have also 
agreed to pay 90% of the maintenance and operating 
cost. The sewage from the packing plants is estimated 
to be equivalent to that from a population of 200,000, 
whereas the population of the city is about 10,000. 

Because of this extremely heavy load of packing 
plant wastes, South St. Paul was not included in the 
metropolitan sewage district of Minneapolis-St. Paul 
when it was established in 1933. 

Portland, Ore., has recently decided to proceed with 
a sewage disposal project on a pay-as-you-go basis. 
The project is estimated to cost $9,000,000 and will 
be financed entirely by sewer rentals. The charge for 
sewer service, not to exceed 1/3 of the water service 
charge against residences, was authorized in a recently 
adopted charter amendment. Rentals are to be fixed 
by a board of equalization. Sewers will be built from 


year to year as money becomes available through the 
sewer service charge. 
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the same in composition, the principal difference 

being in the relative stages of decomposition, it 
would seem entirely feasible to dispose of both sub- 
stances in the same manner and by the same organiza- 
tion. For many years engineers have been studying 
sewage disposal to develop better, faster, and cheaper 
means of treatment. In contrast, the garbage disposal 
situation has been poorly and inefficiently handled as a 
rule. 


Methods of Disposing of Garbage With Sewage.— 
Three general methods of disposal are considered here: 


Se = garbage and sewage solids are essentially 


1. Grinding of garbage in the home with household 
grinders and discharging into the sewer using just 
enough water to facilitate grinding and carrying away 
the solids. 

2. Collecting of garbage in tank wagons, delivering 
to grinding stations located on trunk sewers, grinding 
and discharging directly into the sewer. 

3. Collecting of garbage in tank wagons and deliv- 
ering to grinding station at the sewage plant, grinding 
and discharging either into sewage ahead of settling 
tanks, or directly into digester. 


Discussion of Methods——The first method is con- 
venient to many householders. However, the initial cost 
of the grinding equipment is high and the machines re- 
quire considerable servicing to keep in shape, therefore 
it is improbable that this method will become in use uni- 
versally. The second method is merely a means to save 
transportation of garbage for long distances. The third 
method is clearly just a means of disposing of the gar- 
bage. It is apparent that no transportation or other col- 
lection costs are reduced by employing this system. 


Quantity of Garbage.—Garbage is fairly constant in 
quantity, varying usually from about 150 to 260 pounds 
per capita per year and averaging about 200. This gives 
0.55 pound per capita daily. However, many reports 
may show much less than this, due to collection by pri- 
vate agencies not reflected in the city report. Further, 
communities where people use a great deal of canned 
or packaged goods will tend to produce a smaller 
amount. 


Composition of Garbage.—Following is an average 
garbage analysis: 


Wt./Cu.Ft. 40 to 50# Avg. 46+ 
Water 65 to 80% 75% 
Vol. matter 18 to 26% ” 22% 
Ash 2 to 6% “ 3% 
Vol. solids (dry basis) 7 90% 
Grease cont. (dry basis) as 18% 


Assuming 0.55 lb. of garbage produced per capita 
daily, on the basis of the above assumptions we have: 


Solids (dry basis) 0.14 # / cap. / day 
Vol. matter (dry basis) 0.125 wien 
Grease (dry basis) 0.025 = er oe oe 
Ash a he 


Babbitt has shown experimentally that when ground 
garbage is elutriated with sewage, approximately 66 
percent of the garbage volatile solids and 59 percent of 
the total solids goes into solution or colloidal suspension. 
Then elutriated garbage looks like this: 


Solids 0.14 0.41=0.057 Ibs. per capita daily 
Vol. 0.1250.34=0.042 lbs. per capita daily 


Sewage Sludge.—From Fig. I showing the general 
characteristics of sewage from an American residential 
town, let us take the average suspended solids as 350 
p.-p.m. Assuming 100 gallons per capita daily flow and 
60 percent removal of suspended solids we have: 


350 1008.33 0.60 
1,000,000 





=0.175 lbs. per cap. per day 
dry solids 


If the concentration of solids in the sludge is 3 percent 
and the specific gravity is unity, the volume occupied 
will be: 


0.175 
0.03 62.5 700933 cu.ft. per cap. per day 
And the weight will be: 
0.175 
003 =5.83 Ibs. per cap. per day 


Assuming a 30-day digestion period this gives a 
sludge capacity of 2.8 cu.ft. per capita (0.093330). 
Theoretical Sewage-Garbage Digestion Capacity.— 


Assuming that all of the suspended solids of elutriated 
garbage will settle out during sedimentation, the total 
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dry solids from a sedimentation tank receiving both 
garbage and sewage will be: 


0.175 plus 0.057 Ib. = 0.232 lb. per capita per day. 
On the basis of previous assumptions, the required 
digestion capacity will be: 

0.232 30 


0.03 62.5 
Supposing the garbage is ground and fed directly 
into the digester, then we find: 


=3.71 cu.ft. per capita 


Wt. of sewage sludge—5.83 lb. per cap. per day 
Wt. of garbage =0.55 Ib. “ “ Um 
Total =—6.38 lb. “ “ TT rT 


Then the capacity necessary for 30-day digestion, as- 
suming the specific gravity as unity will be: 


CBA = 3.06 cu. ft. per capita 


The increase in digestion capacity due to addition of 
garbage in percent can now be calculated. 

1. Garbage discharged ahead of sedimentation de- 
vices: 





a 1.32 or 32% increase in digestion capacity. 
2. Garbage discharged directly into digestion tanks: 
52° =1.09 or 9 percent increase 


3. Difference between above two methods: 
3.71 


3.06 


garbage is discharged into sewage rather than directly 
into digestion tanks. 


—1.21 or 21% increase in digestion capacity if 


Discussion—The above calculations were computed 
to satisfy the writer’s curiosity concerning the effect of 
garbage on the capacity of digestion tanks. At first 
glance, noting garbage solids usually run about 0.14 
pound per capita per day and dry sewage suspended 
solids about 0.175, it was deduced that the required 
capacity would be about doubled. As may be seen, these 
calculations are only approximate and are based on the 
given assumptions. The percentage difference would 
vary considerably with different garbage-sewage pro- 
portions. In many cases the garbage solids would be 
lesser in proportion to sewage solids because of the 
averages assumed for domestic sewage. However, the 
assumption should be more illustrative of above-average 
cases in garbage-sewage proportions because of the ab- 
sence of industrial wastes and the theory that all of the 
garbage of the community wouid be discharged into the 
sewage. 

Rudolfs, in his discussion of Malcolm’s Cornell 
studies, states: “In conjunction with other work on gar- 
bage-sludge digestion published recently, the Ithaca 
experiments show that garbage added continuously is 
not detrimental, but that the digestion capacity required 
increases in direct proportion to the quantity of volatile 
matter. Since none of the results indicate a more rapid 
digestion of the garbage or garbage-fresh solids mix- 
tures, and no more total gas was produced from these 
mixtures than from the control, it may be assumed that 
under the conditions each pound of volatile garbage 
solids required the same digestion time as each pound 
of volatile material in the fresh (sewage) solids. Con- 
sequently, when 100 percent garbage is added (on the 
basis of fresh solids) the digestion tanks must be at least 
twice as large.” 


This conclusion does not appear to be unreasonable 
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because of the fact that the volatile matter in garbage 
is fresher and has not undergone the decomposition that 
has already taken place in sewage solids; however, few 
other experimenters seem to corroborate this opinion. 
In fact, frequent statements to the effect that the addi- 
tion of garbage had very little, if any, effect on required 
digestion tank capacities were the motivating influence 
which prompted the writer’s curiosity. 

Tolman, in his summary of several experimenters’ 
results, concludes that garbage added to raw sewage 
increases suspended solids 16 percent. On the basis of 
the above calculations, this would mean only a 16 per- 
cent increase in digester capacity. Other investigators 
draw contradictory conclusions regarding the rate of 
digestion of garbage in heated tanks. Indications seem 
to point to the production of a satisfactory sludge in as 
little time as ten days when the garbage is properly 
seeded, and the temperature and pH are properly con- 
trolled (mesophilic). Also, the concentration of solids in 
the tanks seems to be a factor in the rate of digestion— 
the higher the concentration of volatile solids, the faster 
the rate. This would probably exert quite an effect when 
garbage is added directly to the digester from the 
grinder without any water being added. 


Some experimenters feel that the garbage liquor 
would tend to lower the pH to the extent that this 
method would interfere with digestion, in which case 
it is preferable to elutriate the garbage by allowing it 
to flow through the sedimentation tanks, thereby elimi- 
nating most of the liquor from the garbage-sewage 
sludge. This theory has been quite successfully exploded 
by demonstrations which prove that garbage alone may 
be satisfactorily digested as long as it is properly seeded 
with well-digested sludge. This seeding requires mixing 
in the digester. The experiments at Flint show that 
garbage can be digested successfully when properly 
controlled. Sewage sludge from Imhoff tanks was mixed 
with ground garbage with a sewage-garbage ratio of 
1 : 1.42 (dry basis). The resulting mixture, 83 percent 
volatile, digested readily. On the basis of 0.124 pounds 
per capita per day sewage solids and 0.176 pounds per 
capita per day garbage solids, the gas produced was 
2.85 cubic feet per capita per day. 


From the literature reviewed, the best method would 
indicate disposal of garbage directly into the digestion 
tank, thus avoiding diluting it with water. The rate 
and time of charging the digester could be much more 
effectively controlled and much more gas will be pro- 
duced by charging in this manner because none of the 
volatile matter is washed away. 

The household grinder is the most convenient from 
the standpoint of the housewife, but the control would 
be entirely beyond the jurisdiction of the plant oper- 
ator. The degree of fineness to which the garbage is 
ground is a factor in the rate of digestion and in the 
proportion of the garbage that goes into the solution. 
As the grinders become dull and worn, many large 
pieces would probably be discharged that would tend 
to retard the rate of digestion and gas production con- 
siderably. Many of them would also be likely to float 
on the sedimentation tanks. Further, the maximum dis- 
charge would probably fall at the peak of the present 
load, subjecting this to still greater fluctuations. Cen- 
tral grinding stations, located either on an intercepter 
or at the plant and discharging into the raw sewage, 


could be controlled so that the above objections could 
be ameliorated. 


Acknowledgment.—This is a portion of a paper by 
Mr. Lauster in the Bulletin of the North Dakota Water 
and Sewage Works Conference. 
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Luther K. Zerbe, County Engineer, and the fleet 
of snow plows used in Stark County, Ohio 





Beating Old Man Winter at His Own Game 


By LUTHER K. ZERBE 


County Engineer, Stark County, Ohio 


Good organization and good equipment are necessary 
to beat Old Man Winter. Prompt plowing and use of 
treated grits are important in keeping roads open and safe. 


NOW removal and ice control are headaches any- 
S way you look at it. Unlike summer maintenance, 

where the highway department can know in ad- 
vance just about how much work will have to be done, 
winter maintenance and the kind and amount of it are 
subject only to the dictates of nature. One year the 
problem may be mainly snow removal, another year 
mostly ice control, while often it is both—in unpre- 
dictable amounts. 

An efficiently organized winter maintenance system 
might be looked upon as the aspirin for snow removal 
and ice control headaches. For without such a system, 
a highway department functions painfully when 
vagaries of weather bury the county in snow or sheath 
the roads with ice. 

Stark County, Ohio, takes pride in the winter main- 
tenance system it set up a number of years ago. As 
new equipment, materials and methods have come 
along, we have made refinements in our system but the 
basic principle on which it was founded remains the 
same—speed of operation. The equipment and materials 
we use, and the methods by which we use them, are all 
pointed toward taking care of a maximum mileage of 
roads in a minimum of time. 


Organization and Equipment 


To keep Stark County’s 370 miles of county roads in 
safe winter driving condition, we have divided the 





county into 13 patrol districts, each comprising from 
21 to 42 miles of roads. Under a district foreman, each 
patrol crew is charged with the job of snow removal 
and ice control in its patricular district. In case of 
neglect of duty, we know immediately where to place 
responsibility, though occasions making such action 
necessary very seldom arise. 

Each patrol crew is equipped with a 1% or 2-ton 
truck with light snow plow attached. Mechanical 
abrasive spreaders are part of the equipment of most 
crews. For use in heavy snows, 5 large plows are kept 
at the central garage in readiness for dispatch to any 
district. The cabs of all trucks are well-lighted—front, 
sides and rear—to give ample warning to motorists. 

Patrol crews are on call day and night and must be 
prepared to move on short notice. The foreman in charge 
of each crew has a personal telephone and the means 
of assembling his men promptly at any time. We also 
keep a man on duty 24 hours a day to take care of in- 
coming calls, to aid in dispatching crews, and to keep 
track of patrol movements. 

Augmenting the employees in our own organization, 
we have the cooperation of a large army of all-night 
gas station attendants, truck and bus operators who 
keep us closely posted on road conditions. We have 
gone out of our way to enlist the services of these men 
and they understand that their reports to us are received 
not as complaints but as helpful cooperation that enables 
us to do our job faster and easier. Consequently, it is 


The fleet of sanders ready for active duty on ice control 
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seldom possible for snow to fall or ice to form on any 


Stark County road more than a few minutes before we 
know it. 


Operation of the System 


Route schedules for plowing and skidproofing in the 
various patrol districts are designed to take care of the 
most highly travelled roads first. Then, when traffic is 
moving safely on the trunk-line highways, the patrols 
continue operations on the lesser county roads. 

Snow removal starts as soon as the falling snow 
reaches a depth of 1 inch, but preparations are under- 
way long before this depth is reached. The light plows 
are used at the beginning of a storm but if the snowfall 
reaches proportions too large for the light plows to 
handle, the heavy plows are called out from the central 
garage. 

After the initial plowing has been performed to keep 
the roads open, the plows follow through and push the 
snow as far as possible onto the shoulders. This is done 
to make room for the next snow removal and also to 
accelerate draining into the ditches instead of onto 
the road. 

When the snow plows have done their work, and 
traffic has begun to compact the light coat of snow 
remaining on the highways, our patrol crews set forth 
with loads of calcium chloride-treated cinders and 
rapidly skidproof all hills, curves, intersections and 
railroad crossings. These same danger points are skid- 
proofed in the case of sleet and ice storms. 

We place stockpiles of abrasives in the fall at various 
locations throughout each patrol district. Because of 
the great amount of industry located in and around 
Canton, our principal city, we are always able to se- 
cure ample supplies of cinders, which we consider 
the best available abrasive material. Cinders, being 
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light in weight, seem to move up through the snow, 
and present a tractive surface longer than other abra- 
sive materials. 

In slight variation of the old adage, “You have to 
spend money to make money,” we have found that 
we have to spend money to save money when it comes 
to preparation of skidproofing abrasives. We use calci- 
um chloride for treatment of cinders in Stark County 
because this material seems to be most effective in 
freezeproofing our stockpiles and in making the cinders 
stick when applied to ice or packed snow. Treatment 
is made at the time of stock-piling and at a rate of 
100 lbs. of calcium chloride per cubic yard of cinders. 

When we balanced the cost of calcium chloride treat- 
ment against the cost of using untreated abrasives, we 
discovered that economical considerations alone were 
in favor of treated grits. One truck-load of treated 
materials, we found, is equal in effectiveness to three 
truck loads of untreated material. This holds true be- 
cause we can make much lighter application of the 
treated abrasives, which dig into the icy surface and 
resist the displacing action of traffic and wind. 

Since even a cindered icy surface ‘is not nearly as 
safe as an iceless pavement, our patrol crews stand 
in readiness between storms for even the slightest period 
of thawing weather. When it comes, fast action is taken 
to remove the ice or packed snow by means of motor 
graders, to prevent refreezing of the softened surface. 

The county makes a practice of assisting the town- 
ships in removing snow and skidproofing ice after 
the county roads have received all necessary atten- 
tion. Consequently, our district patrols are seldom able 
to enjoy a breathing spell of any length. Most of our 
boys have been at it for a good long time, though, 
and are pretty well accustomed to coming out on top 
in the tussle with Old Man Winter. 
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RAFFIC safety principles, methods and equipment 
which are adapted to the largest projects are appli- 
cable almost everywhere. For that reason, traffic control 
officials and designing engineers can draw valuable 
lessons from the Henry Hudson Parkway, New York 
City’s new super-highway extending for 11 miles along 
the east bank of the Hudson River. Into this highway 
has been incorporated practically every aid to trouble- 
free and safe driving that is known to modern highway 
engineering. 

The Henry Hudson Parkway is illuminated thrvugh- 
out its entire length. Light standards, in most cases, 
are placed in the parking strip which forms the perma- 
nent center marker along the 11 miles of Parkway 
length. These strips are from 5 to 15 feet wide and are 
enclosed in concrete curbing. They divide the parkway 
into two one-way traffic lanes, each of 3-car width. 
Through careful planning, ample and well-marked ex- 
its are provided to secondary routes, despite the fact 


The George Washington Bridge by day at left, and a part of the same view by night at the right. 


Safety and Directional Marking Signs on 
Henry Hudson Parkway 
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that sufficient space was not always easily obtainable, 
the parkway being sandwiched between the city and the 
river. 

Throughout the entire length, route numbers, direc- 
tion signs and traffic control signs are provided in abun- 
dance so that even the stranger to New York may find 
his way surely. To provide for the control of night traf- 
fic, the signs are of the day-and-night reflecting type, 
as visible and easily read at night as in the daytime. 
The photographs herewith show the legibility of these 
signs under both day and night conditions, but they do 
not accentuate unduly their nightime appearance. 

An important feature is a system of marking all exit 
routes with numerals—a practice found most helpful 
on the Long Island parkways. This permits of easy di- 
rection by traffic officers or others. With the 24-hour a 
day markers and with the full, easily read and complete 
direction signs, the Henry Hudson Parkway is one of 
the country’s safest and most easily followed routes. 
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From the signs alone it is difficult to tell day from night. 
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"Trnery-ruare YEARS AGO a bold name appeared on a pioneer 
truck. It was the first INTERNATIONAL, named for International 
Harvester. The name was mainly pledge and promise then. Now 
it is the greatest name in trucks. Wherever loads are hauled today, 
truck users are proud to say, “It’s an International.” 


International’s 242 Company-owned branches with their fac- 
tory-service facilities, and the thousands of service-trained 
dealers, have played a vital part in the International Truck 
reputation of today. Truck quality—service readiness. These make 


International performance and economy, and that’s the substance 
of truck ownership. 


International Harvester sells more heavy-duty trucks (2-ton and 
up) than any other three manufacturers combined. You can see 
that users like to say, “It’s an International!” 

Fit Internationals to your hauling problems. Sizes range from 
Y4.ton to powerful 6-wheelers. See any dealer or branch. 


INTERNATIONAL HARVESTER COMPANY 


(INCORPORATED) 
180 North Michigan Avenue Chicago, Illinois 


An International Truck owned by the Crosby Sand and Gravel 
Co., Seattle, Washington, delivering ready-mixed concrete for 
the piers of the Lake Washington pontoon bridge at Seattle. 
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INTERNATIONAL TRUCKS 





When you need special information—consult the classified READER’S SERVICE DEPT., pages 63 to 65. 





EWAGE irrigation was probably the earliest 

method, other than dilution, utilized for disposing 

of sewage. Using untreated sewage, it was far from 
being a satisfactory one; it was unsanitary, clogged 
the soil, compulsory use when the crops did not need it 
was injurious to many of them, the area required for 
large communities was almost prohibitive, and the fer- 
tilizing quality of sewage was found to be less than 
expected. As communities increased in size and in ap- 
preciation of sanitation, as industrial wastes rendered 
the sewage even less desirable, and as other and better 
methods of disposing of sewage became available, these 
largely replaced irrigation. 


But while irrigation as a method of disposing of sew- 
age has practically disappeared, the use of sewage for 
irrigation has continued and even increased in areas 
where irrigation is a necessity. In a study of the subject 
made by the Bureau of Agricultural Engineering of the 
U. S. Dept. of Agriculture during the past five years, 
sewage irrigation was found in operation in 113 locali- 
ties in 15 States. Most of the material in this article is 
derived from the results of this study.* 


The municipalities where sewage irrigation was stud- 
ied included 4 in Arizona, 47 in California, 1 in Colo- 
rado, 2 in Idaho, 2 in Kansas, 3 in Montana, 3 in New 
Mexico, 2 in Oregon, 32 in Texas, 4 in Utah, 2 in Wash- 
ington, and 1 in Wyoming. These take sewage directly 
from outfalls or disposal plants. In addition, irrigation 
with sewage diverted from public stream channels is 
practiced by 1 community in Arizona, 5 in California, 
2 in Colorado and Oregon, and 1 each in Nebraska, 
Nevada, New Mexico, South Dakota, Texas, Utah, 
Washington and Wyoming. This list is known to be in- 
complete but is believed to cover a large percentage of 
the total number. 


While use of the second class listed above might not 
be classed as sewage irrigation, the water in the streams 
used can be called diluted sewage; in fact, during the 
dry seasons the only water entering some of the streams 
is sewage effluent. Even the South Platte river at Denver, 
in 1934 was 38% untreated sewage (a treatment plant 
was built in 1937) ; and more than half of the Ogden 


river in that year was untreated sewage from the city of 
Ogden. 


Eleven instances were found where sewage irrigation 
has been discontinued. In several of these, either the 
soil or water was unsuitable or the area of land available 
was insufficient. In some cases the land was too tight or 
too heavily impregnated with alkali. In one, the water 
was too salt. Other reasons were substitution of dry 
farming for irrigation ; availability of abundant irriga- 
tion water ; unsatisfactory experience of the city with the 


lessee ; unprofitableness; and new State health regula- 
tions. 





* “Sewage Irrigation as Practiced in the Western States,” 
Wells A. Hutchins, Technical Bulletin No. 675, U. S. Dept. 
of Agriculture. 





Use of Sewage Effluents in Irrigation 


A resume of practice in the Western areas 
of the United States, with special reference 
to permissibility, desirability and economic use 
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Permissibility of Sewage Irrigation 


While irrigation with crude sewage is not now con- 
sidered permissible from a sanitary point of view and 
would seldom be profitable, there may be many localities 
where use of partially or fully treated effluents would be 
both profitable and permissible, as a means either of 
treating sewage or of irrigation or both. 

Considering first permissibility: This is chiefly a 
question of the danger of the contracting of disease by 
either workers on the irrigated land or those who use as 
food the crops grown thereon. What danger there is of 
this is due chiefly to the presence of certain bacteria in 
the sewage. In so far as these are reduced this danger is 
lessened ; a sterile effluent would be harmless from a sani- 
tary point of view. 


It is generally considered that crops not eaten in 
the raw state by humans can be irrigated with sewage 
with little danger. And that, on the other hand, it is not 
permissible to irrigate, with any effluent, strawberries or 
any fruit or vegetable that grows under or within a foot 
of the ground and is ever eaten uncooked. 


Among the dangerous practices in irrigating with 
sewage are: Using open ditches for carrying effluents 
that are not sterilized, particularly along or across pub- 
lic roadways (uninformed or careless persons may use 
it for drinking or washing). Cross connections between 
ditches carrying effluents and unpolluted water through 
which it is possible for the former to reach the latter and 
so reach berries etc. for which only the unpolluted water 
should be used. Irrigating orchards with effluent while 
or just before fruit, grapes etc. fall to the ground. 


As is the case with shellfish and other foods, the pro- 
tection of the public from the danger of sewage irriga- 
tion is considered a duty of State or Federal govern- 
ments, usually performed through health boards. Sev- 
eral of the States or their health boards have adopted 
more or less definite regulations on the subject. 


Irrigating with sewage or sewage plant effluents is 
illegal without obtaining permits from the State health 
department in Arizona, California, Colorado and 
Washington. In Kansas and New Mexico the State 
board has police powers but prefers persuasion. Colo- 
rado forbids the use of domestic sewage, or water con- 
taining domestic sewage in which bacteria of the coli- 
aerogenes group are present in quantities of 10 per cc 
or more, for irrigating any fruits or vegetables grown 
for human consumption, the edible portions of which 
grow in the ground or above it within 1 ‘ft. of the sur- 
face, except by special permit. In Arizona, no permit is 
issued if the crop raised can be used without processing 
(as by heat) that will destroy disease organisms. Cali- 
fornia prohibits the use of untreated sewage containing 
human excrement for irrigating any growing crops; 
and use of partially disinfected effluents for vegetables, 
low-growing fruits, or vineyards or orchards when 
windfalls and fruit lie on the ground; and pasturing 
milk cows on land moist with sewage; but these restric- 
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Popular For Small-City Plants 
as well as Large... 


NORTON POROUS MEDIUMS 


HE engineers for the Leominster, Massachusetts activated sludge 
plant (an excellently designed small-city plant) specified Norton 
Porous Plates to prevent aeration and diffusion troubles. 

Norton Porous Plates and Tubes can be depended upon for uniformity 
and long service. They provide insurance against costly and annoying 
maintenance. Their serviceability has been proven in many world-famous 
activated sludge disposal plants over a period of many years. © 


NORTON COMPANY, WORCESTER, MASS. 
NEW YORK CHICAGO CLEVELAND 


NORTON 


POROUS PLATES 


When writing, we will appreciate your mentioning Pusiic Works. 
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tions do not apply to well oxidized, nonputrescible and 
reliably disinfected or filtered effluents. Montana pro- 
hibits the sale of any vegetables grown on farms irri- 
gated with human sewage. The health boards of Oregon 
and Texas advise against irrigating any crops that may 
be eaten raw or lands where milk cows are pastured ; 
the latter believes that there is an aesthetic undesirability 
and some hazard in irrigating with sewage effluent any 
food stuffs intended for human consumption; the for- 
mer believes that completely treated or well oxidized 
effluents, disinfected with chlorine, may safely be used 
for some kind of crops. The Kansas board of health pre- 
fers that effluent used for any crop be chlorinated to 
protect the field workers, while its use undisinfected on 
vegetables involves a hazard. 

It is generally agreed that the fertilizing and irri- 
gating value of the sewage applied, important as it may 
be in crop production, is secondary in public importance 
to freedom from disease-producing organisms. The fact 
that sewage has passed through some kind of treatment 
plant does not insure that it is innocuous. Chlorination 
or other chemical disinfection of the effluent, or filtration 
for bacterial removal, is desirable. But while it is theo- 
retically true that any kind of irrigation water that does 
not meet the recognized bacterial standards for domestic 
water is a potential source of danger, no instances were 
found, in the study made as the basis of this report, 
where epidemics were traced definitely to irrigation 
with sewage in which the B. Coli content had been sub- 
stantially reduced, even though the drinking water 
standard was not attained; and in only a few cases have 
individual cases of illness been suspected of coming 
form such sources. 

Aside from the danger of using sewage effluents, 
aesthetic considerations are important. Even if the vege- 
tables grown are always eaten cooked, many people 
object to eating or even bringing into the kitchen any 
that have been irrigated with sewage; and if many con- 
sumers so object, the marketability may be impaired, 
not only of these but of similar crops grown in the same 
locality. 

But from either health or aesthetic considerations 
there appears to be little objection to irrigation, with 
effluents at least partially purified. of grain, sugar beets, 
alfalfa (cut after the ground has dried), vine and tree 
fruits picked a sufficient length of time after irrigation 
to insure thorough drying of the top soil, or of seed 
crops or textile crops. 

Pasturage of dairy cows on sewage-irrigated fields 
has been suspected of causing tape worm, and there is 
the possibility that the cows’ udders may come in contact 
with sewage flowing in a ditch or recently applied to 
the land. 

Pollution of ground water by irrigating water seems 
to be a minor consideration. If more water is applied 
than is used by the crops, and the surplus reaches rock 
crevices or open gravel formations where the ground 
water flow is toward wells or other sources of domestic 
supply, there may be danger. But if the soil is fine sand, 
clay or other compact soil, there seem to be little prob- 
ability that contained bacteria will travel more than 
200 to 400 ft., and in most cases much less than this. 


Desirability of Use 


Irrigation as a means of sewage disposal, subsequent 
to settling or other primary treatment, may give the best 
results obtainable at reasonable cost in some cases. Sev- 
eral cities have no stream within reasonable distance to 
receive the sewage effluent, or only a stream which be- 
comes nearly or quite dry during several weeks of each 
year. In the former case it seems imperative to turn the 
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effluent upon the land, and farming the land with meth- 
odical irrigation may well be worth while—may even 
be necessary to prevent causing a nuisance. In the latter 
case, a high degree of purification of the effluent is nec- 
essary, especially in the dry season; and irrigation may 
be the cheapest method of effecting this. And there are 
other conditions under which, where sanitary considera- 
tions call for further purification of a primary effluent, 
irrigation may be the cheapest or most feasible method 
of effecting it. av 

Irrigation with sewage for the purpose of raising 
crops is generally desirable under the same conditions 
as is irrigation with unpolluted water. But there are 
some differences to be considered. Coarse texture of the 
soil seems to be more important with sewage than with 
clear water. The diversity of crops that can be grown 
may be more limited by both state laws and those of 
vegetable growth. But the general experience seems to 
be that almost any crops grown by ordinary irrigation 
in a given area will do as well or better with sewage 
irrigation. The favorite crops in California are small 
grains, field corn, alfalfa, fruits and vineyards; in 
Texas, small grains, field corn, vegetable and other har- 
vested crops. In only 3 of the farms studied were berries 
grown. Grain, corn and alfalfa predominated generally 
in all states. 

There may be constituents of the sewage effluents of 
some cities that reduce their value for irrigation. Some 
effluents, especially where considerable amounts of 
trade wastes reach the sewers, may contain salts that 
are unfavorable to the growth of certain plants. Exces- 
sive salt content injuriously effects the growth of some, 
excessive alkali that of others. Studies made in Califor- 
nia indicated that boron (which is found in waste from 
packing houses that use borax for washing fruit), while 
essential in some quantity to the growth of many plants, 
is extremely toxic to many if present in soil solution in 
concentrations above a few parts per million. (The criti- 
cal concentration for lemons and walnuts lies between 
0.5 and 1.0 ppm.) As to chlorine, 100 ppm is considered 
the danger line for avocados, while it apparently may 
approach 350 ppm for other crops. Chlorine residuals 


from disinfection are so much below these amounts as 
to be unimportant 


Water Rights in Sewage 


Sewage, where the water supply from which the sew- 
age is derived is drawn from a stream, apparently is one 
form of “return flow after diversion of water for bene- 
ficial use” which is covered by the laws of several states. 
The courts in some states adhere to the public ownership 
theory of return flow, which means that return waters 
(unless appropriated from a different watershed) are 
not the private property of the appropriator; while other 
states admit such private ownership. It would appear 
that, in the former group of states, municipal waters 
appropriated from streams for public use may not be 
used again for irrigation before being returned to the 
stream ; although where use for irrigation was a reason- 
able feature of sewage treatment the courts have not 
interfered. No Supreme Court decisions involving the 
right to re-use sewage from cities having underground 
water supplies are known; presumably such right exists 
unrestricted in all states. 


Economic Aspects 


The use of any irrigating water by farmers will be 
profitable if the purchase and distribution of it costs less 
than the increase in value of crops made possible thereby. 
Sewage effluent may have a slightly greater fertilizing 
value per acre-foot than unpolluted water, but there are 
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no figures available for determining the amount of this. 
There is, however, an undoubted advantage in some 
cases in that the supply of effluent is generally reliably 
constant, while the other may fall off considerably dur- 
ing dry seasons. af 

Restrictions as to crops that may be raised with efflu- 
ent under State regulations may be an important con- 
sideration. The grain crops, for which such restrictions 
are lenient, usually do not yield as much return as those 
for which a high degree of purification of the effluent is 
required. If such high degree of purification of a city’s 
sewage is required, even if the effluent is discharged into 
a stream, the charge to the farmer need be no greater 
for irrigating garden truck than for the less remunera- 
tive grain. But if such high degree of purification is not 
required unless the effluent is to be used for irrigation, 
then the cost of the additional purification required 
should be charged against the crops requiring it, and it 
might well be that this additional cost would exceed the 
higher return obtained from such crops. 

The cost of irrigating with effluent includes not only 
the cost of effluent itself at the plant, but also that of the 
ditch or pipe for bringing it to the farm and the distribu- 
tion channels thereon; and because of the suspended 
matter carried, the putrescibility of the effluent if stand- 
ing in depressions, and the probability of more prolific 
growth of weeds in the channels, this cost is generally 
somewhat greater than for unpolluted water. 

In general, to determine if it would be profitable to 
use sewage for irrigating a given piece of land, it is 
necessary to calculate the annual cost (including in- 
terest and depreciation on canals etc.) of the sewage and 
its use, and the annual returns therefrom, and compare 
these with similar estimates for river or well water irri- 
gation; and, in making the comparison, take into con- 
sideration the greater reliability of the continuous sup- 
ply of sewage in dry seasons, the relative suitabliity of 
the two waters for the crops to be raised, and the effect 
on the marketability of food raised for human consump- 
tion. Of course, where no water other than sewage is 
available, the calculation is limited to a comparison of 
total cost with crop returns obtainable. 

The charge made for the sewage itself varies greatly 
in different places. Perhaps the majority of municipali- 
ties make no charge for it; and if there is no near outlet 
into a stream, may even provide the ditch for bringing 
it to the farm. This is especially probable if, by furnish- 
ing partially purified sewage for grain irrigation, the 
city is relieved of the cost of additional purification 
which would be required by the State health authorities 
if the effluent were discharged into a stream. 

In some cases the city owns land near the treatment 
plant, and leases this land, the lease including the privi- 
lege of using the sewage for irrigating it. In a few cases 
the city itself operates a farm or orchard on such land. 
The latter has the advantage that the city is able to 
prevent unsanitary practices, which is sometimes diffi- 
cult with private operation. In Pomona, Calif., an irri- 
gation company pays a substantial amount for the ex- 
clusive right to the continuously chlorinated effluent 


from an activated sludge plant for use in irrigating or- 
chards. . 





A Question in Practical Politics 


The following letter from a western reader is self 
explanatory. Has any one suggestions to offer ? 

“I have been county engineer of this county for 17 
years and would like to know how to handle commis- 
sioners who are elected to office from farms and business 
and at once consider themsélves road experts and civil 
engineers.—( Continued on page 36.) 
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AHEAD OF THE JOB 


with ARMCO Sheeting 





Easy to drive and easy to pull, Armco Sheeting can be used again : 
and again. There's no need to buy new sheeting for every job. | 


id 


@ You'll find many advantages in Armco Sheeting com- 
pared to heavier, bulkier types. For one thing, it helps 
you keep ahead of schedule and under the estimate. 

The cost per job of ARMco Sheeting is unusually low. 
It is easily salvaged and ready for re-use. First cost is 
lower too. The corrugated design provides adequate 
strength, and you buy no excess weight. There’s a 
correct gage for every need. Lighter weight naturally 
means easier handling, faster installation, and lower 
transportation costs. 

ARMCO Sheeting is available in several designs for 
various job requirements. Why not learn more about 
its many money-saving advantages? Write today for 
prices and complete information. Armco Drainage 
Products Association, 503 Curtis St., Middletown, Ohio. 
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“T would like to see a campaign in our various maga- 
zines on this subject. It would relieve both the commis- 
sioners and the engineers of many a headache, give the 
public better, cheaper and more roads for their money. 

“But how are you going to teach men who know not 
and know not that they know not?” 





Repairing a 48-Inch Brick Sewer 


A two-course 48-inch brick sewer 1400 ft. long, built 
about 1906, carries the bulk of the domestic sewage of 
the south side of Fargo, N. D.; although a parallel 
48-inch concrete sewer, built later, carries overflow 
storm water. When examined during an annual sewer 
inspection about three years ago, over 400 ft. of it was 
found to have spread about 6 in. at the spring line 
and settled the same distance at the crown, with longi- 
tudinal cracks along the crown, invert and both spring 
lines. This was probably due to insufficient side sup- 
port by the backfill. 

During the first three months of 1938 this was re- 
paired by WPA labor, for which it was an ideal job. 
The plan was to remove the brick in the arch, clean 
them and relay them in an arch of 27 in. radius. But 
the mortar was so hard that it could not be removed 
from the brick, so the plan was changed and the two 
half-arches were used intact, being spread to the 27 in. 
radius and the crown of the arch filled with new brick. 

The resulting arch was not a true circle, but the old 
brick work was so solid that it was believed it would 
be sufficiently strong. 

Excavation was made by hand down to the spring 
line and 8 in. wider than the sewer on each side. Then, 
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at 8 ft. to 12 ft. intervals, a transverse section of the 

arch about 2 ft. wide was cut out. A longitudinal timber 

was set at each spring line, on the inside, and these 

were held apart by trench jacks to prevent the sides 
from moving in. A piece of heavy tin was placed under 
the intrados, and under this were placed three timber 
arch centers cut to the 27 in. radius. A longitudinal 
timber was placed under these three centers and jacked 
up until the top of the arch was approximately 54 in. 

above the invert, the two arch sections separating at the 
top. The longitudinal opening at the top and the trans- 
verse openings between sections were then fiilled 
in with brick, the tin acting as a form. It was found 
impossible to cut out the old bats to permit toothing in 
the new brick with the old, so the two were butted to- 
gether. To prevent the arch being again forced out- 
ward by the weight on it, a dry mix of 1 part cement 
to 5 of bank-run gravel was tamped outside the arch 
to a height of 8 in. above the spring line. 

Raising the arch sections opened the crack along 
each spring line, and these cracks were filled with 
cement mortar placed with a cement gun. The longi- 
tudinal crack along the invert also was cemented, the 
sewage meantime being diverted to the parallel con- 
crete sewer. 

Repairing 419 ft. of sewer in this way cost $1.30 a 
lineal foot for material, equipment and foreman. If a 
new arch had been built with new bricks, the cost of 
these alone would have been about $2 per foot. The 
foreman in charge of the work was Erban Anderson, 
foreman in the street and sewer maintenance depart- 
ment. H. A. Swanson was city engineer. When exam- 
ined in April 1939, the work was found to be in good 
condition. 
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Halving the Costs of Stabilized Gravel Roads 


AKLAND County, Michigan, has found how to 
double the amount of gravel placed and con- 
solidated on its secondary road for each dollar spent. 
According to John H. Barr, assistant highway engi- 
neer, ‘‘Necessity was the mother of invention. Last year 
50 miles of roads were regraveled under a W. P. A. 
grant with a well-balanced stabilized mix purchased 
from commercial plants in the vicinity. However, it was 
discovered that the project fell far short of adequately 
resurfacing the county’s secondary roads. Many of these 
had been badly worn by traffic without replacement of 
lost materials.” 

Use of a stabilized mix seemed necessary to prevent 
the rapid loss of gravel by ravelling. But stabilized mix 
from commercial plants was costing $1.08 per cubic 
yard. This cost could be reduced if the special process- 
ing of pug mill mixing could be eliminated. It was 
known that pits in the vicinity ran a pretty well-bal- 
anaced mix of fines and aggregates and it was believed 
that, by selecting pits whose materials most closely re- 
sembled the mixture desired, the cost of pug mill mixing 
would be unnecessary. 

Tests were run on the gravel in the various pits in the 
area, and owners and operators were contacted and spec- 
ifications discussed with them, and they were found eager 
to cooperate. The specifications called for 100% of the 
gravel to pass a 34” screen, 55 to 80% a 3%” screen, 
25 to 40% a No. 10 screen, and 5 to 15% a No. 200 
screen. The P. I. must be not less than 4, figured accord- 
ing to the old Dow method. This was found to require 
crushing about 25% of the material retained on a No. 
4 screen, and supplying some clay at times to bring the 
200 mesh material up to the required 5 to 15%. The 
county stations a man in each pit to check every load 
and see that it meets specifications. Samples of gravel 
are taken from the conveyor belts and analyzed, and a 
record kept of the results. Commercial pits are fur- 
nishing the gravel at 42 cts a cubic yard. 

No adding materials and mixing on the road are 
necessary, but the material is spread on the surface and 
calcium chloride applied, the material having first been 
sprinkled with water ; except that no water is used if the 
road has previously been consolidated. 

Mr. Barr states that to date this system has proved 
highly successful. The roads upon which the pit-con- 
trolled gravel has been used have stood up well under 
traffic wear, are easily maintained, require less blading, 
and are free from dust. By using this method the county 
is able to get six to eight inches of consolidated gravel 
into the base instead of the customary three to four. 
Pit owners and operators say that this system costs them 
less and gives them a better margin of profit. 

Oakland County Road Commission is asking for 
100,000 yards of this pit-controlled gravel mix for 
Oakland County roads this year. 





Contractor’s Liability Policy Coverage 


A bridge construction company held a public liability 
policy covering damages to any person not in its em- 
ploy on account of bodily injuries suffered “as the result 
of an accident.” The Illinois Appellate Court held, 289 
lll. App. 608, 7 N. E. (2d.) 626, that the policy covered 
losses and expenses incurred by the insured in defend- 
ing a suit by a person not employed by it who was shot 
without provocation by its superintendent. While there 
is diversity of opinion on the point, the court followed 
the weight of authority holding that the injury was 
accidental within the policy provisions. ; 
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Standard Ratings for Bituminous Surfaces 
on Various Type Bases 


AST experience has shown that two observers of 
Pu. same project may form widely variant ideas 
while interpreting their visual observations. The 
following classification has been prepared by the Bu- 
reau of Materials, Missouri State Highway Depart- 
ment, in an attempt to reconcile the various viewpoints 
and standardize the rating assigned any specific proj- 
ect by different observers. These data are furnished 
through Highway Research Abstracts. 
Six classes are designated, descending from Excel- 
lent to Failure. These grades and the symbols used 
to represent them on the condition report are as follows: 


Excellent — E Average —A 
Superior —S Poor —P 
Good —G Failure —F 


Several items are listed in defining the characteristics 
of each class. It is quite probable that few, if any, 
projects will possess all the characteristics of but one 
class. In such circumstances either one of two methods 
of description may be used. If, for example, the project 
has some of the defects as listed under “Average,” as 
well as some listed under “‘Good,” the assigned rating 
might well be given as “A to G.” A more detailed 
record would show, for example, A 1-2-7b G 3-6, re- 
ferring to the numbered items listed in each class. 

Further definition of some of the terms used in pre- 
scribing the different classes might be desirable. Ac- 
cordingly, the following limits are offered for possible 
guidance. The percentages are given as that part of 
the total area of the project. 


Few, slight... Less than 5 per cent 


eee 5 to 15 per cent 
Considerable .15 to 30 per cent 
Extensive . More than 30 per cent 


The grades and their determining characteristics are 
us follows 


Excellent 
1. No major or minor defects are apparent. 
2. There is no evidence of any surface maintenance. 


Superior 
1. There are no base failures or other major defects. 
2. No maintenance has yet been necessary. 


This class is characterized by the occurrence of any 
or all of the following: 


3. Slight surface roughness is noticeable, due to small waves 
or skin wrinkles. 

4. A few small areas are cracked. 

5. The riding quality is impaired but very slightly. 


Good 

1. No base failures are present. 

There are present any one or more of the following: 

2. Some surface roughness. 

3. Some cracked areas. 

4. Slight ravelling of the armor coat along the edges. 

5. A few small areas are distorted and crumbled. 

6. Traffic is slightly inconvenienced at these points. 

7. Maintenance has consisted of patching the armor coat 
where it has ravelled at the edges or in outer traffic lanes. 


Average 


The presence of any one or more of these listed items 
will serve to define this classification : 


1. Some localized base failures and other major defects are 
noted. 

2. Considerable surface roughness is present. 

3. Considerable areas are cracked. 

4, Some armor coat ravelling is noted, especially in the outer 
traffic lanes and along the edges. 

5. Some areas are distorted and crumbled. These are confined 
to the outer traflic lanes, edges or to cuts underlain by a layer 
impervious to water. 

6. There is some inconvenience to traffic because of the in- 
frequent failures. 

7. Maintenance has consisted of any or all of the following: 

a. Patching and sealing the armor coat anywhere throughout 
its width. 

b. Repairing distorted and crumbled areas. 

c. Scarifying and recompacting local failed areas. 


Poor 


This class is indicated by the presence or occurrence 
of any or all of the following items: 


1. Considerable areas show base failures and other major de- 
fects—confined mainly to the edges, outer lanes and cuts under- 
lain by an impervious layer of soil, shale, hardpan or rock. 

2. Extensive surface roughness. 

3. Cracked areas are extensive and frequent. 

4. The armor coat has ravelled considerably throughout its 
width. 

5. Considerable areas are distorted and crumbled and not 
confined to any certain location. 

6. Traffic is inconvenienced to the extent of reducing speed 
and considerable dodging is necessary in order to avoid the failures 
and potholes. 

7. Maintenance has consisted of any or all of the following 
operations: 

a. Considerable scarifying and recompacting. 
b. Extensive patching. 
c. Installation of drains. 


Failure 


This grade may be recognized by the following 
descriptions : 


1. Base failures and other major defects are numerous and 
extensive and their occurrence is not determined by any one 
particular set of conditions. 

2. Distortion and crumbling are very extensive. 

3. Further maintenance as present type of road would be 
useless and necessary repairs would entail unwarranted expense. 

4. Traffic is greatly discommoded and may have to be assisted 
or Fae -sesmo in particularly bad weather. 

. Reconstruction is the only logical solution. 





Water Department Handles It Coming 
and Going 

In Kenosha, Wis., the water department not only 
designated as a “water supply protection works” and 
financed with water department funds. This was done 
because the city had no other satisfactory collateral to 
offer for a federal loan. The Wisconsin Public Service 
Commission gave the city permission to place a $500,000 
first mortgage against the water works, and on the 
of the city’s sewage, the sewage treatment works being 
basis of this it obtained a 45% PWA grant for building a 


treatment plant that had been ordered by the State Board 
of Health. 
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Modern Equipment Speeds Concrete Paving 
(Continued from page 11) 

the cement to the enclosed weighing hopper. When it 
had been weighed, the cement was droppd into batch 
trucks on top of the aggregates through a rubber ex- 
tension tube. To prevent the loose cement from blowing 
away, each truck had a canvas cover which overlapped 
all around and was weighted on the edges. 


The immediate result of this constant attention to 
detail was an always safe surplus of material on hand 
(with very slight demurrage costs), and the ultimate 
result was that neither a crane break-down nor even a 
delay in shipping kept the contractor from pouring 
600 or more six-bag batches of concrete in twelve hours 
day after day. Maintenance of that speed with a single- 
drum Rex mixer meant spreading a batch every 72 
seconds. North Carolina specifications require 60 sec- 
onds minimum mixing time. 

The number of trucks used on a given day was gov- 
erned by the length of the haul. Six trucks were allowed 
for the first mile of hauling distance and two more 
trucks were added for each mile thereafter. As pouring 
averaged in excess of 6000 feet per week, the truck 
foreman was able to park two trucks each week. 

As might be adduced from the statistics given in the 
preceding paragraph, there was always at least one 
truck waiting at the paver. The moment a mixed batch 
of concrete was discharged into the spreader-bucket 
the mixer operator telescoped the two operations of re- 
charging the drum and spreading the batch. He set the 
skip pan in motion and while it was rising he dumped 
the spreader-bucket. By the time the bucket had come 
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back down the boom, the skip had emptied itself com- 
pletely and could be lowered and refilled by the wait- 
ing batch truck. Incidentally, after the concrete had 
been spread with the bucket it was cut by only two men, 
both wielding a shovel in each hand. 


In considering final results, the most important fac- 
tor in any paving job is yzeld. This is the delicate bal- 
ance which must be maintained between concrete which 
is weak from lack of correct proportion of mix and so 
falls below inspection standards, and concrete which 
is costly from the same lack. 


To insure correct yield, aggregate scales should be 
tested frequently during operations. However, on their 
project, an additional precaution was taken. Instead 
of occasional moisture tests taken on fine aggregate 
only, a complete record of moisture was kept, based on 
tests of both aggregates taken every thirty minutes 
during operations. 

The process used to determine the amount of mois- 
ture in the materials represents a radical departure 
from previous methods in North Carolina highway in- 
spection. The old method was to weigh a small amount 
of wet sand, dry it over a flame, and calculate percent- 
age of moisture from the difference in weight of the 
same sample of sand wet and dry. The newer process 
is as follows: 


1. Fill specially built metal container with water up 
to mark at bottom of calibrated glass tube. 

2. Weigh carefully 2000 grams of sand taken di- 
rectly from batching hopper. 

3. Pour sand into container and spade for complete 
saturation. 
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AT THE ROAD SHOW 
IN CHICAGO 


If you are interested in New and Im- 
proved equipment, designed to save 
money and time in operation, stop at 
the Littleford Booth H-9, J-4, J-5, J-6, 
at the Road Show—see and hear 
about the New Units in the Littleford 
Line and the startling improvements 
on the old. We invite you to stop and 
- us; we know it will be worth your 
ime. 














452 E. PEARL STREET, 
CINCINNATI, OHIO. 


When writing, we will appreciate your mentioning Pus.ic Works. 
& 











The PUMP 
SENSATION 
of the 
ROAD 
SHOW ! 


Gorman-Rupp again 

sets standards with 

a New Contractor’s 
Pump. 

Our old Principle 

in a new design. 











It pumps more water per gallon of gasoline. 
It is the fastest priming heavy duty pump. 


It is still more dependable than its famous 
predecessor. 


It is a revelation in accessibility. 
It will cost still less to maintain. 
Inspect this startling new pump at our PROMPT 


Booth Q-4 and you will be convinced of DELIVERY 
the truth of the above statements. - 






- - f rom 
Stock In lOO 
As always the most pump for the least Principal 

money. eS ee 


THE GORMAN-RUPP CO., Mansfield, Ohio 


Attention—Traffic Engineers! 


PROTECT MORE DANGER POINTS WITH 
YOUR APPROPRIATION BY USING 


ARBUCKLE REFLECTING METAL 


HIGHWAY SIGNS AND MARKERS 
REFLECTING METAL CORP. 


CHICAGO 343 So. Dearborn Phone HAR. 3965 


HOW TO OPERATE 
WATER TREATMENT PLANTS 


A handy, short text, especially written to help 
superintendents and operators pass state li- 
censing tests. Covers all phases of plant oper- 
ation. 


























Partial Table of Contents 


12 Basic Plant Tests and How _ To Make Them... 
What Diseases Are Spread by Water... Preventin 
Contamination and Pollution . . . What _You Shoul 
Know About Intakes and Screens . . . Principles of 
Sedimentation . . . 7 Chemicals and How to Use Them 
for Coagulation and Settling .. . Factors in Applying 
Chemicals ... How to Compute Dosages of Chemicals 
... Principles of Filtration . . . How to Operate a 
Filtration Plant ... Important Details in Chlorinat- 
ing Water ... How Water Is Softened . . . How to 
Combat Tastes and Odors . . . How to Remove Iron 
and Manganese ... etc. 


Order Your Copy Now 


“The Operation of Water Treatment Plants’’ was 
published as a special section of the April, 1938 issue of 
PUBLIC WORKS which is on sale while the supply 
lasts ne $1.00 per copy—money back if not entirely 
satisfied. 


Book Dept., PUBLIC WORKS, 310 E. 45th St., New York, N. Y 














When writing, we will appreciate your mentioning Pusiic Works. 
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4. Read percentage of moisture directly from the 
calibrations indicated by the height to which the 
water rises in the tube. 


In determining moisture in coarse aggregate, dry 
stone is first put through a process similar to that de- 
scribed above, using the larger container, in order to 
discover the specific gravity of the stone. Then the same 
process is repeated with wet stone and the moisture 
percentage is determined by the difference in specific 
gravity of the same amount (50 pounds) of stone wet 
and dry. Stone moisture on the Charlotte to Concord 
paving job rarely exceeded one half of one per cent 
which amounted to twelve pounds in a 1:2:4 mix. 

Dimensions and calibrations for the containers de- 
scribed here, together with specific gravity tables, can 
be secured from the North Carolina highway’s depart- 
ment of Materials and Tests. 

This careful measuring of moisture content meant 
that the amount of water added to the concrete at the 
mixer had to be changed as often as twice an hour and 
on some days it actually was changed as many as 20 
times during the day’s run. Such painstaking attention 
achieved the phenomenon of yield that rarely overran 
or underran more than one per cent, and that phenom- 
enon greatly facilitated calculation of yardage, linear 
feet of concrete poured, and estimation of the number 
of batches needed to pour up to and stop at an expan- 
sion joint. The basic mix was 1 :2:4 with 6.4 gallons of 
water for each 94 lb. bag of cement to meet a 14-day 
strength requirement. 

The representatives of the Highway Department on 
this job were L. B. Peck, division engineer, 7th Div. ; 
M. E. Beatty, assistant division engineer; J. A. Car- 
penter, resident engineer and chief supervisor; J. D. 
Hord and R. G. Holden, senior inspectors; E. M. ‘Tini- 
son and L. S. Ford, junior inspectors; and R. M. Bick- 
ett and W. C. Anderson, acting junior inspectors. 

Marvin L. Rea was owner and superintendent of the 
Rea Construction Co.; C. D. Sumrell, foreman of the 
designing plant; M. Woodleaf, mixer foreman; Arthur 
Young, fine grade foreman, and Harvey Owens, truck 
foreman. 

There were ten men employed at the plant and an 
average of 65 on the roadway. 





Freezing a Service Line Expedites 
Reconnecting 


A one-inch service line in Auburn, Wash., which had 
to be moved, was frozen with dry ice to simplify the 
process of reconnecting. B. C. Gosney, water works 
superintendent, reported his experience at the annual 
Washington short school, as follows: 

‘Having occasion to move a 1-inch service line, which 
was connected to an 8-inch main, located under a paved 
street, in a commercial district, we were confronted with 
the problem of breaking the pavement or shutting down 
the 8-inch line, neither plan being very satisfactory due 
to the large area being served by the 8-in. line. We de- 
cided to experiment. We secured about one pound of dry 
ice, placed several thicknesses of paper under the 1-inch 
pipe then placed the dry ice around the pipe, folding the 
paper around the ice. In about ten minutes the pipe was 
frozen solid. We then cut the pipe and put the new line 
in place with a curb cock at the meter setting. We then 
uncovered the ice and poured water on the pipe (that is, 
the frozen section) until the meter began to turn. The 
entire operation took about 30 minutes and saved a lot 
of hard work, expense and inconvenience. 
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Waste Chlorinated Water Used to 
Treat Sewage 


East Baton Rouge, Louisiana, is building, at a cost 
of $400,000 and as a PWA project, a sewerage sys- 
tem to serve 5,000 workers in a residential subdivision 
just north of the city limits of Baton Rouge, known as 
Sewer District No. 3. East Baton Rouge Police Jury, 
which is sponsor for the work, stated, in its applica- 
tion for a project, that ‘“‘the health of the community 
has been seriously menaced by unsanitary conditions 
due to septic tanks overflowing into open ditches.” 

The project consists of a network of 8” to 18” mains, 
with 6” connections from mains to property line; a lift 
station by which the sewage from 290 acres of low land 
in the southern part will be raised into the mains serv- 
ing the northern section ; and an outfall into a bayou at a 
point about 1,000 ft. from its outlet into the Mississippi. 

About a quarter mile above the proposed sewer out- 
let, a chemical plant discharges waste chlorinated water 
into the bayou which, the engineers say, will provide 
ample disinfection of the raw sewage. 

The Mississippi river, where the bayou enters it, has 
a minimum flow of 109,000 second-feet (based on the 
minimum recorded stage, that of September, 1925), 
which is estimated to afford sufficient dilution for the 
sewage of a city of 15,000,000 inhabitants. The sewage 
of Baton Rouge is discharged 3.5 miles below the pro- 
posed outlet of this system, while the nearest intake 
along the river is at Donaldsonville, 57 miles down- 
stream. 

ft is expected that one year will be required to 


complete the project, upon which a force of about 400 
men will be employed. 
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The Cost of Reading Water Meters 


Based on 3,329,923 meter readings in 78 plants, the 
American Water Works & Electric Co. reports that it 
cost 4 cents for each meter reading. On the basis of 
quarterly and monthly readings, each meter was read, 
on an average, slightly more than 6 times a year, and 
the average annual cost per meter customer was 25 
cents a year. These figures cover the reading of 568,660 
meters; the smallest installation contains 4 meters; next 
smallest 5 meters; other small plants have 38, 45, 46 
and 52 meters. 

For plants which have a small number of meters, the 
cost per meter reading is larger; on the four plants 
having 38, 45, 46 and 52 meters, the cost varied from 
8 to 13 cents per reading. At five plants having 234 to 
373 meters, which were read monthly and quarterly, 
the cost per meter reading varied from 4 to 10 cents— 
averaging 6.8 cents. At three plants having approxi- 
mately 1,000 meters each, the average cost was 6.3 cents 
per reading, but varied from 3 cents to 11 cents. 

At six plants having between 2,000 and 3,000 meters, 
the cost per reading varied from 2 to 14 cents, but aver- 
aged 5.67 cents per reading. At nine plants having 
5500 to 6000 meters, the costs per reading were 8 cts. 
in one, 5 cts. in three, 4 cts. in two, 3 cts. in two and 
2 cts. in one; an average of 4.33 cents. 

Incidentally, the company estimates that the meter 
reading staff walked about 95,000 miles in their “ap- 
pointed” rounds. The costs given include salaries and 
wages of meter readers, supplies, other expenses inci- 
dental thereto, extra reading of meters to ascertain con- 
sumption rates between regular readings, and reread- 
ings. Factors affecting cost of reading include density 
of population, location of meter and climatic conditions. 





| XSDCHLORINATION 


(i.e. Excess and De-chlorination) 


for Taste and Odor Control 





The problem of taste and odor con- 
trol is becoming increasingly acute 
and this past year several papers 
have been delivered at Association 
meetings on “Super-Chlorination and 
De-Chlorination.” (We’ve dubbed it 
XSD Chlorination, to give it a hand- 
ier name!) 


%Proportioneers% are _ following 
this discussion with interest for our 
chemical feeders (either constant 
rate or flow proportional) are ideal- 
ly suited for this chemical feeding 
job. One Chlor-O-Feeder feeds an 
excess quantity of safe hypo-chlo- 
rite solution—enough to “burn up” 
taste and odor producing impurities 








so that only a chlorinous taste and 
odor remains—and a second machine 
feeds sodium bisulphite solution in 
amounts sufficient to de-chlorinate as 
desired, leaving only the required 
residual chlorine, with no odor or 
taste. 


Plants of a size requiring a gas 
chlorinator can use that equipment 
to feed the excess chlorine and then 
install a simple, inexpensive ‘“de- 
Chlor-O-Feeder” to feed the sodium 
bisulphite; for these machines easily 
handle the quantity required for a 
plant of 25 to 30 m.g.d. 


If interested, write us for XSD Chlo- 
rination information. 





% PROPORTIONEERS % izaossvare 


CODDING ST. PROVIDENCE,R.|I. 





When you need special information—consult the classified READER’S SERVICE DEPT., pages 63 to 65. 
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The Sewerage Digest 


A Digest of the Sewerage Literature of the Month giving 
the main features of all the important articles published 


Automatic pH Recording 
For Controlling Sludge Filtration 


Tests of controlling the conditioning 
of sludge for filtration by use of an 
automatic pH recorder, conducted at 
the Calumet Works of the Chicago 
Sanitary District, show that continu- 
ous recording is not difficult of either 
sludge or filtrate. The most important 
advantage is aid in economizing on 
ferric chloride, especially where large 
quantities are used. The attendant may 
then reduce the dose by small incre- 
ments and know the effect of each 
change, and the point of most econom- 
ical operation may be approached with- 
out danger of blanking the filter cloth. 

The recorder used employs a sealed 
glass electrode in conjunction with a 
saturated calomel half cell in a potentio- 
metric circuit and the cell chain is com- 
pleted through a saturated potassium 
chloride bridge. The potential gener- 
ated at the electrode surface is im- 
pressed upon the grid of an electronic 
amplifier in a small shielded cabinet, 
which in turn is enclosed in a larger 


and half cell. The liquid to be tested 
passes through the electrode vessel, 
which is placed at the sampling point; 
while the balancing, standardizing and 
recording mechanisms are placed about 
100 ft. away; the two being connected 
by two cables, one with 4 conductors, 
the other with 7. The potential devel- 
oped on the glass electrode is balanced 
against that developed by the calomel 
half-cell by means of a mirror galvano- 
meter and a photo-electric cell.™ 


Sludge Gas and 
City Gas Used Together 

Greenwich, Conn., is using both 
sludge gas and city gas in the same 
boiler plant whenever the supply of 
sludge gas alone is insufficient. A 
diaphragm regulating governor on the 
city gas line is controlled by pressure 
in the gas line beyond the junction 
point of the city and sludge gas lines, 
so that, if sludge gas pressure falls off, 
city gas is admitted; a gas check valve 
in the sludge gas line preventing the 
city gas from backing up into the 
sludge gas line. An automatic gas 
valve contains elements for modulation 
of the gas flow (sludge or mixed) to 
maintain uniform boiler temperature, 
as well as complete shut off from high 
temperature, pilot failure or low gas 


pressure. Pilots are arranged to burn 
either kind of gas or a mixture. The 
burners work satisfactorily with either, 
but less air is required for sludge gas 
than for the other. The air supply is 
adjusted manually.” 


Sludge Gas Heats 
Flocculating Basin 


Albuquerque, N. M., has installed a 
treatment plant in which digester gas 
is used in a 150 hp gas engine, in the 
laboratory and for hot water heating. 
The gas engine is direct connected to 
a 110 kva generator. The engine cool- 
ing water system consists of heat ex- 
changers in the flocculating basin and 
in the primary digester; when more 
heat is reaching the digester than is 
needed, the surplus hot water is turned 
into the flocculating basin heat ex- 
changer. The plant can be operated 
solely by its own power plant, or by the 
public utility system, or by the two in 
parellel.”° 


Flash Drying 
of Chicago Sludge 

Tests conducted during several years 
by the Sanitary District of Chicago on 
a plant scale, trying several methods 
of sludge drying and burning, demon- 


strated that flash drying utilized all 
the fundamentals of successful drying 
at an economical cost. The desirability 
of separating the drying and combus- 
tion operations was definitely proven. 
Also, separate drying and burning was 
found to lend itself to extremely ac- 
curate and flexible control, and burning 
in suspension to be economical and de- 
sirable. The Calumet works contains 3 
flash-type drying units with indepen- 
dent furnaces and high temperature 
preheaters, each unit handling 20 tons 
of dry solids per day when drying filter 
cake of 80% moisture. The Southwest 
plant contains similar equipment with 
a capacity of 375 tons of drv solids a 
day. 


Sewer Infiltration 
Checked With Bentonite 

Used in laying new sewers, a 4” 
coat of bentonite is placed around the 
outside of a joint and held in place by 
a strip of burlap until backfilling is in 
place; this insures against infiltration, 
even with a carelessly made joint. In 
one case of an 8” existing sewer 10 ft. 
deep, infiltration was stopped by pump- 
ing a 4% solution down to it through a 
1” pipe; cost about 5 cts. a foot for ma- 
terial." 
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Municipal Sanitation 


Piping arrangement for burning sludge gas and city gas in one burner, at Grass Island plant. 











Hail to the Forties! We greet the new decade and report 
on progress in the decade which has passed. During 
the Thirties this Company developed and patented the 
Super-de Lavaud process of casting gray iron centrifugal- 
ly in a metal mold without chill—erected and equipped 
a headquarters research laboratory at Burlington— 
completed a broad modernization program with aug- 
mented facilities for centrifugal casting at Bessemer 
and Birmingham, and an extension and improvement 
of our plant at Chattanooga, particularly for the manu- 


facture of fittings and special castings. We begin our 


fifth decade better than ever equipped for service. 


Copyright 1940, U.S. Pipe & Foundry Co. 


U.S. 


cast iron 


for water works, gas, sewerage, 
drainage and industrial services. 
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Treating Packinghouse 
Wastes At Austin, Minn. 

The Hormel Co., at Austin, kills 
2,000,000 Ib. of animals a day. The 
wastes from this are heavily chlori- 
nated and settled, reducing the B.O.D. 
from 2,000 to 600-800 ppm and the 
suspended matter from 1900 to 200 
ppm. before. discharging into the 
sewer. (The company is considering 
treating the sedimentation effluent by 
high-rate filtration instead of chlorina- 
tion.) In spite of this, the wastes that 
the city plant must handle have a 
population equivalent to 80,000; while 
the population contributing domestic 
sewage is only about 18,000. Because 
of the small diluting stream, the com- 
bined sewage must be treated to give 
an effluent with less than 30 ppm 5-day 
B.O.D. The plant for this is just going 
into operation. It consists of screenings 
grinder; equalizer tank; flocculators; 


preliminary sedimentation; prelimi- 
nary high-rate filters; intermediate 


sedimentation; final filters; final sedi- 
mentation; chlorination; two-stage di- 
gestion; sludge drying beds. Special 
attention has been given to permit over- 
coming strength of sewage progres- 
sively rather than in one or two devices, 
and cutting out any that temporarily 
are not needed. Chemical coagulants 
can be used when heavy plant loadings 





coincide with low stream flow; it is 
anticipated that these and chlorination 
will be required about 30 days during 
the year. Secondary filtration can be 
omitted during high water. It is ex- 
pected that, with a raw sewage B.O.D. 
of 480, flocculation and sedimentation 
will remove 35%, preliminary filtra- 
tion and sedimentation 55%, and final 
filtration and sedimentation 75 to 
80%°? 
Bulking of 
Activated Sludge 

The addition of carbohydrates to 
sewage causes rapid and severe bulking 
of activated sludge; but in plant oper- 
ation, bulking generally occurs in the 
absence of appreciable quantities of 
carbohydrates, except where these are 
contributed by brewery or other wastes. 
This paper, describing studies made 
at the New Jersey Agricultural Ex- 
periment Station, deals only with bulk- 
ing caused by carbohydrates. Conclu- 
sions reached, stated briefly, were as 
follows: Bulking induced by the addi- 
tion of glucose or starch to activated 
sludge did not result in a higher fat 
content of sludge, nor were fine par- 
ticles of floc in the effluent higher in 
fat content than the settled sludge. Ad- 
dition of sufficient available nitrogenous 
material retarded bulking, the optimum 
amount being that which will permit 
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the rapid utilization of glucose and 
leave a slight excess for nitrification, 
which amount, expressed as the C-N 
ratio of sugar and nitrogenous material, 
is approximately 8. With little glucose 
added there is little increase in sludge 
index; but as the amount of glucose is 
increased, rapidity and violence of 
bulking increases also. The higher the 
sludge concentration, the less rapid 
and violent the bulking. There is a 
definite sugar-sludge ratio for maxi- 
mum sludge bulking. The condition of 
the sludge is important—with a given 
sugar and nitrogenous dosage, a highly 
nitrified sludge will bulk less readily 
than if in a less nitrified condition. If 
the amount of urea added exceeds the 
nitrogen requirements set up by the 
glucose, adding glucose up to 600 ppm 
has little effect on rate of nitrification 
of the urea. Inoculation of non-bulky 
sludge with a small quantity of bulky 
sludge accelerates rate of bulking if 
the sludge is dosed with glucose, but 
if dosed with sewage the sludge index 
is unaltered. Bulking produced by car- 
bohydrates is a direct response of 
sphaerotilus (a facultative anaerobe) to 
a relatively long contact with an avail-’ 
able energy food. Zoogleal organisms 
(strict aerobes) cannot be made to bulk 
under conditions which readily induce 
sludge bulking.“ 













HAND. WET PROCESS 


Make concrete pipe on the job with Qusan Pipe 
Forms. Quinn Pipe Forms can be handled by 
less experienced labor and produce uniform 
concrete pipe of highest quality The recog- 


nized standard of al] concrete pipe. 


HEAVY DUTY 7 


CONCRETE PIPE FORMS 


Built to give more years of service—sizes for 
any diameter pipe from 12 to 84 inches— 
tongue and groove or bell end pipe — any 
length Backed by years of service in the 
hands of contractors, municipal departments 
and pipe manufacturers. 













form needs. 


PIPE 
FORMS 









fw Se eee” 
MEDIUM DUTY 
CONCRETE PIPE FORMS 


Meet the demand for low cost equipment tnat 
produces a uniform quality of pipe in smaller 
amounts. Complete in every way. Stands up on 
any job. Same sizes as “Heavy Duty,” from 
12 to 84 inches—any length. 
WRITE TODAY 

Get compiete information on prices and Special 
Construction features of Q 
Give us size of job for estimate on your pipe 


Also manufacturers of concrete pipe machines 
for making pipe by machine process. 


/QUINN WIRE & IRON WORKS 


1621 TWELFTH ST., BUUNE, IOWA 











PUMPS 





H&E. 


SINGLE and DOUBLE 
DIAPHRAGM PUMPS 
SEWAGE and TRASH 





The C. H. & E. No. 5 single diaphragm pump is an efficient, low 
cost, sturdy pump for dewatering sewers, foundations, etc. 
Send for full particulars of this and larger sized pumps. At 
the same time ask for literature on our Centrifugal Pumps, 2 

& 3 Ton Rollers, Hoists, Elevators and Saw Rigs. 


C. HW. & E. MFG. CO., 3841 No. Palmer St., Milwaukee, Wis. 























CHICAGO 


Attention—City Engineers! 


CUT REFLECTING SIGN COSTS WITH 


ARBUCKLE REFLECTING METAL 


STREET SIGNS, WARNING SIGNS, STOP SIGNS 
REFLECTING METAL CORP. 


343 So. Dearborn Phone HAR. 3965 











uinn Pipe Forms. 












SEE ADVERTISEMENT ON PAGE 51 








When you need special information—consult the classified READER'S SERVICE DEPT., pages 63 to 65. 
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Effect of Temperature 
On Oxygen Utilization 


The influence of temperature upon 
the rate of oxygen utilization by acti- 
vated sludge and sludge-sewage mix- 
tures was found to be fairly uniform 
under both summer and winter operat- 
ing conditions; this influence being 
represented by the formula y=0.71 
x 154 in which y is the relative ac- 
tivity in percent based on the value 
at 25° C taken as 100%, and x is the 
temperature in degrees Centigrade. 
The influence of temperature with ac- 
tivated sludge was the same, whether 
or not nitrification occurred, and was 
the same for both nitrogenous and 
carbonaceous oxidation. The character 
of the oxygen utilization rate curves 
when oxidizing sewage varied with 
the seasons, this variation being corre- 
lated with loss of ability to oxidize ni- 
trogen during the winter months. Win- 
ter sludges used more oxygen at a given 
temperature than the corresponding 
summer sludges; which variation has 
been correlated with the compensating 
ability of activated sludge to overcome, 
in part, the influence of seasonal tem- 
perature changes. 


Effect of Digestion On 
Methane-Producing Bacteria 


Laboratory investigation indicated 
that septicization of fresh sewage sol- 
ids results in the bacterial production 
of growth-inhibitory substance inimi- 
cal to methane organisms; and that 
there are certain growth-promoting 
substances in ripe sludge which over- 
come this action of the inhibitory sub- 
stance in the septic liquors. 


Vacuum Filtration 
At Minneapolis-St. Paul 


The Minneapolis-St. Paul treatment 
plant was placed in operation June 1, 
1938, but continuous routine operation 
did not begin until December. The 
sludge is pumped from settling tanks 
to one of two concentration tanks, and 
after a day or two to conditioning tanks 
prior to filtration. Raw sludge averaged 
pH 6.0, moisture 92.16%, volatile sol- 
ids 63.4%; after concentration, the 
averages were pH 5.9, moisture 
90.64%, volatile solids 62.2%. 

The time of sludge conditioning 
averaged 24 min.; chemicals used, 
2.08% (of weight of dry solids) ferric 
chloride and 4.88% lime. Proper mix- 
ing of conditioned sludge is of utmost 
importance ; after trying various meth- 
ods, low-pressure air (excess from the 
filter blowers) was applied through 18 
Small pipes in each tank. The quantity 
of chemicals required is less with heavy 


sludge. If sludge contained more than 
10 to 12% solids it had to be diluted to 
permit movement through the piping. 
Sludge has been held in storage for as 
long as seven months to determine what 
effect, if any, this would have on the 
amount of chemicals required. There 
was no increase in chemicals required 
and no appreciable drop in the filter 
rate, but odors increased. 


The sludge cake produced averaged 
35.4% solids; daily maximum, 50%. 
Volatile solids varied from 69.3% to 
33.5%. The filters have produced 103.7 
tons of dry solids daily, averaging 5.31 
lb. per sq. ft. per hr. With high chemi- 
cal dosages, rates of 10 lb. were ob- 
tained; but the additional chemical 
costs and difficulties with the thicker 
cake more than offset this increase. The 
wire screens under the filter cloths be- 
came coated with calcium carbonate, 
which was removed by sand-blasting 
at a cost of $15 each. At first, filter 
cloths lasted only 150 hrs., but the life 
was extended to over 200 hrs. by reduc- 
ing the lime dosage. Filtering raw 
sludge produces some odors but not 
serious enough to justify correction 
costs. At first, trouble was experienced 
handling the filter cakes, which came 
off in blocks the width of the drum and 
8 ft. long; which was remedied by fast- 
ening to the take-off plates 4” rods 
spaced 12” centers, which cut the cake 
into 12” ribbons.“ 


Sludge Incineration 
At Minneapolis-St. Paul 


The three multiple-hearth incinera- 
tors, during a 90-day test, met all guar- 
antees. With a nominal capacity of 60 
tons of dry solids per 24 hrs. each, they 
burned as high as 80 tons and averaged 
59.1 tons over a 9-month period, evap- 
orated 4.35 tons of moisture per hour 
per incinerator. They created no fly 
ash, odor or smoke nuisance. The ac- 
tual cost of operation was 45.5 cts. per 
dry ton. (Guaranteed cost, 70.7 cts.). 
The only fuel oil needed was for bring- 
ing cold furnaces up to incinerating 
temperature and holding temperatures 
in furnaces out of service—an average 
of 2.4 gal. per ton of dry solids incin- 
erated. Power required averaged 16.5 
kwh per ton of dry solids. 

The only real difficulty was the pro- 
duction of too much heat by the sludge. 
It had been intended to use $2500 of 
fuel oil a month, keeping the tempera- 
ture at 1400° to 1600°. But soon after 
beginning incineration, temperatures 
up to 2200° were recorded, necessitat- 
ing replacing several rabble arms and 
part of the central shaft, discontinuing 
the use of fuel, and dissipating more 
than 6,000,000 Btu per hour per incin- 
erator. The combustible content of the 
ash averaged 1.6%.“! 









DEMAND FOR 
TRAINED 
SEWAGE PLANT 
OPERATORS 
INCREASING! 


Since 1934, the number of sewage- 
treatment plants in the U. S. has 
increased 60%. Legislation and 
conservation bodies will force 
thousands of communities to build 
plants in the near future. 

A demand for capably trained 
operators has been created. It will 
continue to grow, as the number of 
plants increases. 

To provide such training, an up- 
to-date Sewage Plant Operator’s 
Course is now offered by I. C. S. 
This famous home-study organiza- 
tion commissioned leading prac- 
tical authorities to write texts on 
all phases of Sewage Plant Opera- 
tion. The course, concise and 
amply illustrated, prepares stu- 
dents for license examination, and 
for advancement in this new field. 

For information, mail the cou- 
pon below. Or write on your firm’s 
stationery. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 





Box 8050, Scranton, Penna. 
Explain fully about your course marked X: 
(CJ Sewage Disposal Plant Operation 
CJ Public Works Engineering 

0 Air Conditioning 
0 Aviation 


O Architecture 
0 Chemistry 


DO Civil Engineering 

O Diesel Engineering 

0D Surveying and Mapping 
0 Welding, Gas and Electric 


0 Civil Service 


0 Accounting 
O Busi Ma t O Other Subjects 





Name 





Address. 

















Sludge Filtration and 
Incineration at Buffalo 


Buffalo, N. Y., has been operating 
for a year a treatment plant in which 
the sludge from 600,000 population has 
been vacuum filtered and incinerated. 
The sludge pumped from the settling 
tanks to the digesters averaged 3.46% 
solids (due to inexperienced operators) 
but now is running 9 to 10%. Digested 
sludge averages 12%. Sludge cake av- 
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erages 38.2% solids, 38.8% volatile; 
chemicals used averaged 9.25% lime 
and 2.31% ferric chloride. The incin- 
erators burn 84 tons of cake per furnace 
per day, using 850 cu. ft. of gas per 
ton of wet cake. 

The filters have handled up to 13.4 
lb. dry solids per sq. ft. per hr. ; month- 
ly averages above 8 lb. The thick, heavy 
cake, dropping onto the belt in large 
pieces, caused irregular delivery; so 
the cake now drops into a bin, from 
which it is fed to the belt by a screw 
conveyor. 

The sludge cake contains about 23% 
sand, which caused rapid abrasion in 
certain parts of the drying arid sludge 
handling equipment. These parts have 
been reinforced by welding on hard 
surfacing, and are replaced at inter- 
vals. Grit from the grit chambers is to 
be screened before feeding it to the in- 
cinerator, as coarse material in it causes 
trouble in the drying and sludge han- 
dling equipment. 

In pumping raw sludge through 600 
ft. of 10” c.i. pipe, the pipe became 
almost filled with grease, causing the 
pumping head to rise from a normal 
of 20 to 30 Ib. to 50 and even 60 lb. 
when pumping at high rates. This 
grease was flushed out with steam and 
hot water. 


Garbage Disposal 
With Sewage at Gary 

Gary, Ind., is building a sewage 
treatment plant to handle 150 mgd by 
sedimentation and sludge digestion, 
estimated to cost $1,715,543. The engi- 
neers of the Board recommend that, in 
addition, the city’s garbage be ground 
and mixed with the sewage, and that 
three additional digesters (6 are pro- 
vided for the sewage) be provided to 
handle the increase. The total addi- 
tional cost is estimated at $175,000. It 
is estimated that the additional gas 
obained by digesion of the garbage 
would be worth $13,000 to $19,500 in 
terms of equivalent power that must 
otherwise be purchased. 


Dewatering Sulphur 
Dye Activated Sludge 

Sulphur dye-sewage waste can be 
treated successfully by the activated 
sludge process, but dewatering is more 
difficult than that of sludge from sewage 
alone, requiring approximately twice 
as much ferric chloride. Better results 
were obtained in dewatering fresh 
sludge than that which had been stored 
overnight.“ 


Outfall Sewer 
Construction 

For subaqueous outfall sewers, pipes 
are generally preferred to tunnels or 
cofferdam construction, especially be- 


yond the surf line in the ocean. For 
less than 18” diameter, all-metal pipe 
is generally used. For larger sizes, cast 
iron or concrete is customary, rein- 
forced concrete having been used up to 
96”. Protective coating of pipe does 
not seem practicable where the pipe is 
dragged into place, but can be used 
where they are lowered directly to po- 
sition.”* Where the pipe is smaller than 
18”, shotcrete over wire mesh, covering 
joints and all, is an advantage both as 
protection and giving desirable addi- 
tional weight. 

Joints are the most vulnerable part 
of an outlet. Bell and spigot or ball and 
socket are customary for large pipe. 
Cast iron ball and socket joints have 
been used in a 60” concrete pipe. The 
fewer the joints the better. About 14 to 
16 ft. is the practical limit for length 
of concrete pipe. (A 5-ft. pipe weighs 
about a ton per lineal foot.) Flexible 
joints should be provided at intervals 
of 5 to 10 sections. Joints made on the 
bottom in place are preferably calked 
from the inside. If plastic jointing 
material is used it should be such as 
will not be softened by warm sewage. 

Multiple outlets may be effected by 
use of wyes, openings in the top of the 
pipe, or both. Addition of diffuser caps 
increases dispersion. Above the zone 
where the waves break, the best pro- 
tection is obtained by laying the pipe 
in a rock trench covered with concrete. 
Beyond this, laying on the surface is 
best if this is not too irregular; if ir- 
regular, a trestle may be used but this 
offers more danger of collisions and 
movement by cross currents. Timber 
trestles are preferable to steel. Pipe on 
the bottom may be anchored by con- 
crete piers; or by large chains fastened 
to the pipe and carried 25 ft. from it on 
each side, which soon settle into the 
sand.” 

Costs have ranged from 35 cents to 
$2.50 per lineal foot per inch diameter. 
Sizes from 6” to 144”. Cast iron has 
been used for sizes up to 84” ; concrete 
for sizes 42” and larger; wrought iron 
and steel for all sizes up to 60”. 
Lengths of outfall run generally from 
1,000 ft. to 7,000 ft.; one is 25,600 ft. 
long.” 


Centrifugal 
Sewage Pumps 

If pump is submerged, bearings and 
other parts needing attention are in- 
accessible without removing the pump, 
and then overhauling is offensive work. 
Vertical shaft pumps in dry pits are 
generally more costly than horizontal, 
for motor, suction intake and founda- 
tions cost more, and the casing is spe- 
cial. Priming equipment must be pro- 
vided for a horizontal pump, but the 
cost of this is less than the costs named 
above.®! 
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Bibliography of Sewerage 
Literature 


The articles in each magazine are num- 
bered continuously throughout the year, 
beginning with our January issue. 


ec. Indicates construction article; 2, note or 
short article; p, paper before a society 
—- or abstract); t, technical ar- 
ticle 
Cc Sewage Works Journal 
November 


1. t. Bulking of Sludge by Means of Carbo- 
hydrates. By R. S. Ingols and H. Heuke- 
lekian. Pp. 927-945. 

2. t. Influence of Temperature Upon the 
Rate of Oxygen Utilization by Activated 
Sludges. By C. N. Sawyer and G. A. Roh- 
lich. Pp. 946-964. 

3. Growth of Methane-Producing Organ- 
isms in Supernatant Sludge Liquors. By 
H. Heukelekian and B. Heinemann. Pp. 
965-970. 

4. Sludge Disposal at the Minneapolis-St. 
— Plant. By G. J. Schroepfer. Pp. 971- 


5. Filtration and Incineration at Buffalo. 
By C. R. Velzy. Pp. 988-993. 

Sewage Treatment at Gary. By L. R. 
Howson. Pp. 994-1005, 

Development of Flash Drying System of 
Sewage Sludge Disposal at the Sanitary 
District of Chicago. By W. A. Dundas. 
Pp. 1006-1019. 

Operating Problems in Starting the 


Southwest Plant of the Sanitary District 
of Chicago: (See 8, 9 and 10 below). 


=? 


8. Treatment Problems. By C. J. Mickle. 
Pp. 1020-1025. 

9. Chemical Control. By G. G. Poindexter. 
Pp. 1025-102 


10. Mechanical Organization. By R. C. Hage- 
man. Pp. 1030-1037 

11. Dewatering of Activated Sludge Ob- 
tained by Treatment of a Sulfur Dye- 
Sewage Mixture. By R. Porges and H. J. 
Miles. Pp. 1038-1044. 

12. Packinghouse Wastes and Sewage Treat- 
ment at Austin, Minn. By P. Hansen and 
K. V. Hill. Pp. 1045-1053. 

13. Fine Screening of oe By J. A. Mul- 
doon. Pp. 1054-1066. 

14. “Joint Meeting” (N. a Sewage Disposal 
Plant: Excerpts from Annual Report for 
1938. Pp. 1067-1074. 

15. Sludge Gas Engine Operation at Michi- 
Aaa Ind. By H. H. Jones. Pp. 1074- 


16. Excerpts from Minneapolis-St. Paul 
Sanitary Dist.’s 1938 Report. Pp. 1078- 


1 x 

17. Excerpts from First Annual Report of 
Buffalo Sewer Authority. By C. R. Velzy. 
Pp. 1083-1088. 


D The Surveyor 
November 24 

1. p. Progress in Sewage Purification. By 
H. C. Whitehead. P. 442. 
2. p. Recent Experiments on Activated 

Sludge. Discussion. Pp. 445-446. 

December 1 

Rivers Pollution Prevention as a Pub- 
lic, Health Service. By F. Wrigley. Pp. 
oO 


E Engineering News-Record 
November 23 
1. The City’s ere Goes to Sea. By. N. A. 
Bowers. Pp. 49-51. 
December 7 
2. pe City’s Sewage Goes to Sea. II. By 
A. Bowers. Pp. 82-84. 
3. os Poliation Legislation: 
Status. Pp. 93-94 
4. Notes on Bway Disposal. By W. Ru- 
dolfs. P. 96. 
December 21 
Power hig Sludge Gas at Albuquerque. 
By W. W. Wheeler. Pp. 64-65 
6. The City’ s Sewage Goes to Sea. III. By 
N. A. Bowers. Pp. 68-70. 


G Water Works &€ Sewerage 
December 

Priming Centrifugal Sewage Pumps. Ly 

H. V. Petersen. Pp. 481-483. 

Vacuum Filter 7? caramel Rig. By W. D. 

Sheets. Pp. 490-491 

Determination of “Hydrogen Sulphide. 
By G. Martin. P. 501. 

Venturi Meters for Sewage and Sludge. 
By C. G. Richardson. Pp. 502-505. 

Runoff Coefficients by Model Tests. By I. 

Gutmann. Pp. 506-508. 


H Municipal Sanitation 
December 
1. Sludge Filtration Controlled by Auto- 
matic pH Recording. By A. J. Beck and 
L. M. Johnson. Pp. 582-584. 
2. Boiler Burns Sludge Gas and City Gas 
a By G. E. Griffin. Pp. 


i) 


Present 


o 


a 


3. c. Sewer Infiltration Checked by Use of 
Bentonite. By E. C. Hallock. P. 586. 
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4 American City 
December 
1. New Water Softening Plant. (Elkhorn, 
Wis.). Pp. 45, 73. 
. Power from Sewage Sludge Gas: An 
Economy Measure. Pp. 50-51, 73 


bs 


3. p. Charges for Sewer Service. By I. A. 
Bouyea. P. 62. 
P PUBLIC WORKS 
December 
1. Grease Flotation Features Sewiuge 


Treatment Plant at Bellefontaine, O. By 
F. G. Browne. Pp. 9-11. 

p. Methods and Results of Activated 
Sludge Treatment of Dairy Wastes. By 
S. D. Montagna.. Pp. 27-28. 

> — Cycle of Trickling Filter Flies. 


ad 


al 


Practices in Sewer Construction in Wet 
Ground. P. 32. 
5. . _ Sludge Gas as Vehicle Fuel. 


te 





Collection of Water Rates 


The Illinois Appellate Court holds, 
Town of Cicero v. Township High 
School Dist. No. 201, 20 N. E. 2d 114, 
that when a municipality establishes a 
system of waterworks, its rates and 
charges to those who use the water are 
imposed and collected, not as a tax, but 
as compensation for a commodity used. 
The contractual relation between the 
municipality and the consumer does not 
give the municipality the authority to 
collect these charges as_ delinquent 
charges under the revenue law. The 
statute does give a lien upon the con- 
sumer’s real estate for the charges, 
which may be enforced. 


Damages for Sewage Pollution 


The New York Appellate Division 
holds, Squaw Island Freight Terminal 
Co. v. City of Buffalo, 11 N. Y. S. 2d 
459, that where the damage to the own- 
er of an island in the Niagara river by 
sewage from defendant city polluting 
the uplands of plaintiff’s property would 
cease on a certain date because of the 
construction of a sewage disposal plant 
by the city, the damages recoverable 
therefor would be the depreciation in 
rental value of the island up to that 
date, with interest upon each annual ag- 
gregate of damage. 





Rescission of Contract for Non- 
payment of Progress Payments 


The contract for construction of a 
water supply tunnel for a municipality 
provided that the contractor could ter- 
minate the contract and recover for 
work done and loss sustained and rea- 
sonable profits and damages if any 
progress payments were not made in 
accordance with the contract. The con- 
tractor sued the city, not on this clause 
of the contract, but for breach of the 
contract and for damages in rescission. 
The Federal District Court for Eastern 
Pennsylvania held, Rae v. City of Read- 
ing, 24 F. Supp. 566, that the contrac- 
tor could recover damages upon showing 
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that he was entitled to rescind by reason 
of the defendant’s default. Rescission 
was based on misrepresentations as to 
character of subsoil through which the 
tunnel was to be driven. The contractor 
encountered unexpected difficulty. The 
jury found that the plaintiff rescinded 
the contract, not only on this ground 
but also on the ground of failure to 
make a monthly progress payment as re- 
quired by the contract. The jury adopt- 
ing the plaintiff’s view of the case, the 
court held rescission was justified upon 
the latter ground irrespective of any ter- 
mination clause contained in the con- 
tract. 





“Safe Place” Statute 


In an action by a pedestrian against 
a paving company for injuries sustained 
when a plank placed between the curb 
and street car tracks cracked under 
plaintiff’s weight, the evidence was held 
insufficient to allow the jury to find for 
plaintiff, there being no evidence that 
defendant set out the plank or that in 
the exercise of ordinary care it should 
have known the plank was in the street. 
There was no violation of the Wisconsin 
safe place statute, under which it is the 
rule that an employer is not liable unless 
he has actual or constructive notice of a 
condition of maintenance that renders 
a place of work unsafe. 
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The Waterworks Digest 


Abstracts of the main features of all important articles 
dealing with waterworks and water purification that 
appeared in the previous month's periodicals. 


Broad-Crested Weirs 
As Measuring Devices 


Using the pressure-momentum the- 
ory as a basis, the authors have de- 
veloped formulas for using broad- 
crested weirs as a measuring device, in 
which the coefficient is constant for all 
heads, and only the measurement of 
the head on the weir is needed. “The 
accuracy of the formulas is to be ques- 
tioned if the breadth of the weir crest 
is so small that the water surface does 
not become parallel to the surface of 
the weir, or nearly so.” Checked against 
a standard sharp-crested weir with 
heads varying from 0.068 ft. to 0.588 
ft., results varied from 0 to + 4.7%, 


60% of the variations being less than 
1% aS 


Removing Mud 
Balls From Filters 

The Springwells filtration plant, De- 
troit, Mich., with a rated capacity of 
272 mgd is the second largest in the 
world. After 3 or 4 years’ use, with 
50% sand expansion wash, mud balls 
were found to have formed throughout 
the sand. After trying other methods 
for eliminating these, three ejectors 
were made from standard pipe fittings, 
with 3” discharge pipe and 114” hose 
connection to a 34” nozzle. When it is 
desired to clean a filter (usually twice 
a year) these three ejectors are set with 
their vertical suctions about 2” above 
normal sand level; wash water is ap- 
plied to expand the sand 2” (10%), 
which brings all mud balls to the sur- 
face, where they are drawn into the ejec- 
tor and expelled into the wash water so 
well broken up as to be carried off by 
it. Three ejectors working in a filter of 
1089 sq. ft. area thoroughly clean it in 
about 4 hrs.; placing and connecting 
up the ejectors requires about 1 hr.; 
about 3 m.g. of wash water and 50,000 
gal. of ejector water are used."* 


Washing Filter 
Sand at Ft. Wayne 


Ft. Wayne, Ind., has ten rapid filters 
of 2.4 mgd capacity, containing 30” 
depth of 0.48 m m sand. Wash water 
rates vary from 15” to 30” rise per 
min., 25% to 40% expansion. Sand 
volume increased during use, princi- 
pally by accumulation of lime and car- 


bon deposited at the plane between 
sand and gravel. Accumulation of cal- 
cium carbonate on the sand grains in- 
creased their size 11%. To return the 
filter to its original condition, the sand 
was discharged by eductor from filter 
to a vibrating screen (such as is used 
in the mining industry) and the over- 
size particles screened out and hauled 
away ; water jets directed normal to the 
screen facilitated the screening. After 
removing the sand, the gravel was 
loosened with a spade, and washed 
with filter wash at a 30” to 42” per 
min. rise, which removed carbon and 
fine particles of lime that had pene- 
trated into the gravel.™ 


Chicago’s First 
Filtration Plant 

Construction is under way on Chi- 
cago’s first filtration plant, designed to 
treat 320 mgd, to serve 2,000,000 pop- 
ulation in 1960 (Present population of 
the area served, 1,387,000). The plant 
will cover about 38 acres of made land 
in the lake, an additional 115 acres of 
park and beach being included in the 
project; also 2 miles of 16 ft. tunnel in 
rock, bringing water from inlet crib to 
plant and thence to the existing tunnel 
system. Estimated ultimate cost, $20,- 


000,000. After completion of the filters, 
50,000 meters are to be installed. 

The filter is designed to operate at 
a’ maximum rate of 2.5 gpm per sq. ft. 
in winter and 3.0 in summer, using 
acid-treated sodium silicate to strength- 
en the coagulation when the floc other- 
wise would not be strong enough. Time 
of mixing after addition of coagulant, 
45 min.—22 to 25 min. for peak-hour 
demand should this reach a 4-gal. rate. 
Settling time, 4 hr. for yearly average, 
2 hr. at peak rate. The sedimentation 
tanks are two-story, each story 16 ft. 
deep. The 80 filter beds are 54 x 26 ft. 
Ordinarily the water level will be 7.5 to 
8.5 ft. above the sand. A surface wash 
system will be provided.” 


Double Filtration 
At Lawrence, Mass. 


The old covered slow sand filters of 
Lawrence, Mass., have been largely re- 
placed with rapid sand filters and 
chlorination, although the former are 
retained unchanged with the idea that 
the effluent from the latter may be 
passed through them “‘to insure the pro- 
duction of a uniformly safe supply.” 
But so far “Prechlorination and rapid 
sand filtration have been adequate to 
produce effluent of satisfactory bacte- 
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Brey factory and municipal- 
ity needs an adequate supply 
of water. Whether requirements 
are for a few hundred gallons, 
or many millions daily, serious 
technical points will be en- 
countered. They must be met 
with knowledge and skill. 


For example: What are the 
geological and hydrological 
conditions? Where is the re- 
plenishing area of the water? 
What will be the effect of water 
level and pressure after steady 
pumping for a year or more? sinncarouie et ain 
What hydraulic gradient will sor eet Masshcuuserrs. 
be required in each individual Uncen S Gutanio, cannon 
well? What hydraulic gradient 
will be required into the area for the total supply? 
In order to prove permanent and most efficient, what 
construction should be used in the well? What should 
be the location of the wells? 

Many factories and municipalities overlook the im- 
portance of the points outlined above. Layne engi- 
neers, geologists and hydrologists are specialists in 
ground water problems. Save wasteful expenditures 
by calling them in. For bulletins, address 

LAYNE & BOWLER, INC. 
Dept. W, Memphis, Tenn. 


pine 


Pumps & WELL 





AFFILIATED COMPANIES 


LAYNE-ARKANSAS CO..STUTTGART, ARK. 
LAYNE-ATLANTIC Co. . . . NORFOLK, VA. 
LAYNE-CENTRAL Co. . . MEMPHIS, TENN. 
LAYNE-NORTHERN CO., MISHAWAKA, IND. 
LAYNE-LOUISIANA CO.LAKE CHARLES, LA. 


LayvNe-New York Co. . New York Cit 
AND PITTSBURGH ..... . P. 


LAYNE-NORTHWEST CO. MILWAUKEE, Wis. 
LayvNe-On10 Co. . . . CoL_umBus, OHIO 
LAYNE-Texas Co. . . . HOUSTON AND 


v.. 
A. 


Oauas . . 2 © 6 «© TEXAS. 
LAYNE-WESTERN Co., KANSAS CITY. Mo. 
CHICAGO, ILL. . . . OMAHA, NEBRASKA 





ANI ee) Sd 


For Municipalities, Industries, 
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is an important 
feature of every 
Lock Joint Reinforced Concrete 
Pressure Pipe Line 


installation 


This is one of the many reasons why each year 
more and more progressive cities throughout 
the country select Lock Joint Pipe for their 


main water supply lines. 


These forward looking municipalities are pur- 
chasing the finest pipe line materials available. 
The durability and trouble-free qualities of 
Lock Joint Pipe assure at least a century of 


high capacity service. 


We should welcome an opportunity to show 
you how your city also can benefit by the 
installation of a Lock Joint Reinforced Con- 


crete Pressure Pipe Line. 


Pressure e Sewer e Culvert e Subaqueous 


LOCK JOINT 


Reinforced Concrete 


PRESSURE PIPE 











When you need special information—consult the classified READER’S SERVICE DEPT., pages 63 to 65. 
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rial quality.” There are ten 1 mgd 
rapid filter units, each 18 x 20.3 ft., con- 
taining 18” of gravel supporting 33” 
of sand. It is proposed eventually, after 
repeated washings have brought any 
excessively fine material, shell, etc. to 
the top, to remove the top 3”. The sand 
has an effective size of 0.46 m m and a 
uniformity coefficient of about 1.9. Sur- 
face washing is provided for by nozzles 
spaced 3 ft. apart in each direction, 
about 4” above the ultimate sand sur- 
face ; each nozzle directing one 4” jet 
straight down and four others at 38° 
below the horizontal. Taste and odor 
removal is an important function, and 
the effluent from the rapid filters can 
be passed through a low-head spray 
aerator consisting of 70 nozzles operat- 
ing under a 4 ft. head. The concrete 
floor receiving the nozzle sprays is sur- 
rounded with a fence of corrugated 
asbestos-cement boards to prevent spray 
loss.” 


Filter Underdrains 
Of Porous Plates 


Use of porous plates of coarse struc- 
ture instead of pipe manifolds and 
gravel is claimed to decrease the cost 
by that of the gravel; to lower the 
operating head when filtering and 
when backwashing; eliminate many 
operation troubles and decrease serv- 
icing ; give longer runs with less wash- 
water consumption; permit greater 
depth of anthracite medium without in- 
creasing depth of filter box. Three or 
four years’ experience indicates there 
is little danger of clogging. Accumula- 
tion of alum floc on the plates is readil 
removed by a 2% solution of caustic.*® 


Agitation in 
Filter Washing 


The Palmer “filter sweep” (described 
in Waterworks Digest for November 
1938) is more appropriately called “‘fil- 
ter bed agitator.” Proper designing in- 
volves determination of number of 
nozzles per sq. ft. of filter area, nozzle 
pressure and apereture size, and what 
angle from the horizontal. Benefits 
claimed are continuous cleanliness of 
filters, saving in washwater and op- 
erating expense. With cleanliness, rates 
can be increased and more turbid wa- 
ter handled. Wash water rates are re- 
duced, reducing effect of improperly 
designed filter bottoms. Growth of or- 
ganic and inorganic incrustations can 
be avoided. Clogging of filters by use 
of carbon had given trouble at Beaver 
Falls, Pa., but it has been entirely 
eliminated during 4 months’ operation 
of the agitators. A company by in- 
stalling an agitator and using anthra- 
filt increased filter capacity from 2 
gpm. per sq. ft. to 4 gpm. and get 
50% longer runs.*’ 


“The date of discarding of agitation 
is the date of the birth of mud balls.” 
Even if the filter bottom, washwater 
troughs, freeboard, depth and size of 
filter medium were all perfect, “I still 
doubt that it could be washed clean 
with washwater applied from below 
only.” Excessive freeboard is the worst 
offender. The 2-gallon rate is really a 
4-gallon rate through the clean sand, 
less through that imperfectly cleaned ; 
with complete cleaning obtained with 
agitation, a 4-gallon rate is possbile 
throughout the bed; Fuller obtained a 
high-quality effluent at 6 gallons using 
mechanical rakes.** 


Leak Detection 
In Dallas, Tex. 


Using a leak detector, the mainte- 
nance crew of the Dallas Water Dept. 
during six months tested 235 miles of 
mains and 1300 fire hydrants, finding 
108 joint leaks on mains, 92 leaking 
hydrants and 64 leaking services, esti- 
mated to be leaking about 1.425 mgd. 
The cost was $834.35 for labor, $35 for 
maps, and $316.05 for upkeep and de- 
preciation of the instrument and trans- 
portation; an average of $5.04 a mile. 
While learning to use the instrument, 
the operators turned in 45 false alarms 
out of the first 309, but the percentage 
of errors later dropped to less than 4. 
Leak variations carry farther on small 
mains than on large; half a block or 
more on 12”, but less distance on larger 
mains.*" 


Leakage in 
Cast Iron Pipe Joints 


Forty miles of 6” to 36” cast iron 
pipe in Chicago laid recently, tested 
for 24 hrs., showed leakage of 6 to 17 
gimd. (AWWA specifications permit 
75). Joints were lead calked with air 
hammers. In Lincoln, Neb., 25 miles of 
36” C.I. pipe showed 11.2 gimd. and 
25.2 after two years of use. In Keno- 
sha, Wis., of 16.4% of water unac- 
counted for, only 0.3% was leaks in 
mains, 2.3% were leaks in services and 
4.2% were losses through large meters. 
In 7 other Wisconsin cities, leakage 
surveys revealed 5.2% leakage in ser- 


vices, 4.5% in meters, and 1.3% in 
mains.*”” 


Protection of 
Pipe From Corrosion 


It has been estimated that 90% of 
all pipe line footage in the United 
States lies in soils not extremely corro- 
sive; hence many good records of pro- 
tective coatings are due to the fact that 
the soils are not seriously destructive 
rather than to the good qualities of 
the coatings. There is a much greater 
loss to the water works industry due 
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to graphitic corrosion than is generally 
realized. The present specifications for 
coating on cast iron pipe as set up 
by the A.W.W.A. do not insure get- 
ting a coating of corrosion protective 
value.*"4 

In El Paso, Tex., 30% of the area 
has soil corrosive to cast iron and steel. 
In such areas the pipe is surrounded 
with a 6” mixture of sand and lime, 
8 or 10 parts to 1 by volume; the sand 
to prevent direct contact of the soil 
with the pipe, the lime to neutralize 
the acid in the soil.*"® 


Cement Joints 
For Cast Iron Pipe 


E] Paso, Tex., has used cement for 
joints of cast iron pipe for 8 years 
with very satisfactory results. Mate- 
rial and labor costs are low, and the 
joints seem to be more durable than 
lead or sulphur compounds. Results 
have been exceptionally good under 
conditions of live load, impact and 
vibration, and uniformly satisfactory 
under dry, damp and wet soil condi- 
tions. “So far, we have not noticed any 
signs of disintegration of this material 
and the number of failures of all kinds 
and under all service conditions during 
a period of approximately 8 years 
could well be counted on the fingers 
of two hands.”*!® 


Removing Color and 
Manganese With Iron Salts 


At Albany, N. Y., soft water (un- 
der 50 ppm.) containing 3.30 to 0.02 
ppm. of manganese was treated by 
the lime and iron process, and with 
ferric sulphate. Both removed man- 
ganese at a pH of 9.0 to 9.5; but with 
the former, residual iron in the efflu- 
ent imparts a slight but bitter taste to 
the water; with the latter the effluent is 
very low in color and residual iron. 
In both, colloidal organic matter 
brought into suspension by the fall 
turnover seriously interferes with the 
efficiency of the process. Due to the 
low manganese removal effected by the 
basins (43%), the filter sand becomes 
heavily coated with manganous oxides, 
making it possible to adsorb 65% of 
the manganese in the raw water dur- 
ing the winter period of coagulation 
although using a very low dose of 
alum.414 


New Type of 
Water Tank at Indianapolis 


Recently placed in service at Indian- 
apolis, Ind., is a 1.5 mg water tank, 
spheroidal, with a Horton radial cone 
bottom, supported on 16 plain steel 
tubes 54” in diameter, 12 of them 
equally spaced on a 78 ft. diameter 
circle, the other 4 on a 15 ft. diameter. 
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WHAT IS AVAILABLE? 
WHERE CAN | GET IT? 


vy 
ypnene? 


of Sewage 
Disposal Equipment ond 
Sewer Construction 


LER) 


EDITION 


Published by 
PUBLIC WORKS Magazine 


320 Eemet dis Bt. Rew Tork. &. ¥. 


WHAT IS NEW? 





Three valuable PUBLIC WORKS manuals that are 


A GREAT HELP 


in working up data on Highways and Streets, 
Water Works, and Sewerage and Sewage Disposal. 


COMING AGAIN IN 1940—REVISED, ENLARGED, IMPROVED 


‘THESE are handy working MAN- 

UALS of equipment, materials 
and methods in the highway, sewer- 
age and water works field that every 
engineer, superintendent and sales 
representative will find a tremendous 
help. 


The MANUALS tell what products 
are available for your use, what each 
product is intended to do, and dis- 
cuss the most approved practices 
to be followed in each step of design, 
Con- 
sidered indispensable in over 10,000 
engineering offices because they con- 
dense a whole library into three 
handy, helpful volumes. 


construction and _ operation. 


Text matter is fully illustrated, and 
supplemented by informative adver- 
tising of the leading manufacturers 
in each branch of the industry. Ad- 
vertising and text pages are placed 
opposite each other in chapters for 
easy reference and to form a complete 
coherent story. 


Not catalogs, indexes or directo- 
ries in the ordinary sense, but up-to- 
date, organized MANUALS of new- 
est products and practices, invaluable 
to every highway, sewerage and water 
works engineer and official. If you 
don’t have copies of these useful 
MANUALS, write asking how to 
obtain the last edition. Published by 


PUBLIC WORKS Magazine 
310 EAST 45th STREET, NEW YORK, N. Y. 
Engineering ... Construction ... Maintenance... Operation 
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WHAT USERS SAY ABOUT 
THE MANUALS 


“The Manuals are invaluable in discuss- 
ing the necessities of a plant with a 
non-technical group, and most convenient 
for superintendents and engineers as 
time savers in comparing the various 
products available.”—City Engr. 


“Your Manual is used in connection with 
every sewage disposal project that we 
lay out.”—Consulting Engr. 


“I use it daily, and find the working 
data with each item of equipment of 
great value in estimating the work that 
can be expected from such equipment.” 
—County Engr. 


“We use the Highway and Street Manual 
almost every day.”—Egquipment Dealer. 


WATCH FOR THE NEW, 

REVISED 1940 MANUALS 

WHICH WILL BE OUT LATER 
THIS YEAR. 
































When you need special information—consult the classified READER’S SERVICE DEPT., pages 63 to 65. 
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There is no central riser, one of the 
four inner columns serving as such. 
Another of these columns gives access 
to the tank, having a door at the bot- 
tom, a ladder inside, and extending 
above water level; a stairway above 
it leading to a hatch in the roof; while 
a 12” overflow pipe passes down 
through it. The control house, under- 
ground under the center of the tank, 
contains an_ hydraulically operated 
cone-plug altitude valve to control the 
water level. Rusting is prevented by 
“cathodic protection.’’°** 


The Highest 
Large Tank 


Batavia, N. Y., last year completed 
the highest tank yet constructed of 
equal capacity (1.5 million gallons) or 
greater, the height to the water line be- 
ing 169 ft. and water depth 25 ft. (Two 
2 m.g. tanks have been built, with 
heights to water line of 125 and 102 ft. 
respectively ; five 1.5 m.g. tanks have 
been built, the other four having 
heights of 167, 158, 140 and 129 ft. to 
high water line; and fifteen 1 m.g. 
tanks with heights from 174 to 125 ft.) 

This tank is supported by 28 columns 
in two circles of 14 each. Levels on the 
foundations taken before filling the 
tank and 12 hrs. after filling it (weight 


of water, 13 million lb.) showed settle- 
ments from zero at 5 footings to a maxi- 
mum of 0.02 ft. at one; no further set- 
tlement for 4 months thereafter.™* 


Chile’s 
Water Works 

The Republic of Chile has a popu- 
lation of about 444 million, of which 
49% lives in villages of more than 
1,000 population. Since Feb. 12, 1906, 
the state government has been in 
charge of all water and sanitary works 
in the country. Every city of over 
5,000 has a public water supply, and 
every one over 10,000 has a sewerage 
system. Only 10 of those over 2,000 
have no water supply, and 52 smaller 
villages have such supply. All togeth- 
er, 89.8% of the urban population has 
water supply works, and 75.7% has 
sewerage. These public services are 
grouped in provincial nuclei, each un- 
der an expert sanitary engineer. Six 
bacteriological and chemical labora- 
tories are distributed throughout the 
country to control the quality of the 
water supplies, testing each supply in 
their respective districts every week. 
In the 96 water supply systems 87% 
of the services are metered, 8 supplies 
are treated with rapid filtration and 
chlorine, 7 with slow filtration and 
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chlorine, 2 with sedimentation and 
chlorine, 56 chlorinated only; 23 use 
untreated water. Four cities have sew- 
age treatment plants.4® 


Bibliography of Waterworks 
Literature 


The articles in each magazine are num- 
bered continuously throughout the year, 
beginning with our January issue. 


ec. Indicates construction article; 1, note or 
short article; p, paper before a society 
(complete or abstract) ; t, technical ar- 
ticle. 
A Journal, American Water Works Ass’n. 
November 


1. t. Methods of Calculating Water-Ham- 
mer Pressures. By F. M. Dawson and A. 
A. Kalinske. Pp. 1835-1864. ; 

2. t. Pressure Air Chambers in Centrifugal 
Pumping. By W. L. Boerendans. Pp. 
1865-1892. 

3. Water Hammer Studies on Long Pipe 
Lines. By L. E. Goit. Pp. 1893-1903. 

4. Water Hammer Control by Proper Valve 
Installation. By E. C. Brisbane. Pp. 
1904-1908. 

5. t. The Correlation Between Carbon Di- 
oxide and Mineral Content of Water 
and Its Corrosivity. By W. Rudolfs and 
T. T. Wong. Pp. 1909-1925. 

6. New Knowledge of Fluorine in Relation 
— Caries. By G. J. Cox. Pp. 1926- 


. A Uniform Basis for Activated Carbon 
— By W. A. Helbig. Pp. 1931- 
8. Water and Sewage Works in Chile. By 
L. Lira. Pp. 1949-1956. 
9. Joint Administration and Collection of 
Water and Sewer Accounts. Committee 
report. Pp. 1957-1963. 
10. Experiences in Establishing Sewer Ren- 

eo By F. O. Wallene. Pp. 1964- 
11. Licensing Water Works Employees. Staft 
report. Pp. 1970-1974. 











ee Capital Setel 


IN THE CAPITAL 


Absolutely at the top! Smart Wash- 
ington makes its headquarters at the 
modern Hotel Raleigh. And no won- 
der—for where can you match its 
bright, modern guest rooms; its gay 
restaurants; its gracious service; or 
its solid values? The Hotel Raleigh 


welcomes you. 


C. C. Schiffeler, General Manager 


HOTEL RALEIGH 


Pennsylvania Ave. at 12th St., N.W. * WASHINGTON, D. C. 





Cars O 
WATER 





» [ROBERTS FILTER MFG.CO. 


MBIA AVE. 






/PURIFICATION 


For more than forty years we have spe- 
cialized in the art of water purification. 
We manufacture a full iine of Water 
Filters, both pressure and gravity types; 
Zeolite Water Softeners; Swimming 
Pool Recirculating Equipment; and 
various forms of Water Rectification 
Units. Inquiries are invited on all prob- 
lems of water treatment. 


DARBY. PA. ze 















GLOBE INSTRUMENT MFG. CO.,122 E. 42nd St., New York 





IT'S BETTER 
IT'S CHEAPER 
IT'S GUARANTEED 








When writing, we will appreciate your mentioning Pusiic Works. 
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E Engineering News-Record 
November 23 
1. Filtered Water for Chicago. By L. D. 
Gayton. Pp. 42-45. 

High Distribution Tank of Large Capac- 

ity. (At Batavia, N. Y.) By A. Potter 

and M. H. Klegerman. Pp. 60-62. 
December 7 

c. Difficult Underwater Piping. By E. B. 

Myott. Pp. 64-67. 

4. c. Pipe Laying Record at Little Rock. 


bo 


eo 


Pp. 89-90. fs 
December 21 
5. Double Filtration Guarantees Good 
Water. (Lawrence, Mass.) Pp. 50-51. 
F Water Works Engineering 
November 22 
1. Filter Plant Experiences. (At Ft. 
Wayne, Ind.) By L. R. Mathews. Pp 
1484-1485. 
2. War: Its Probable Effect on Water 


Companies. By C. Haydock. Pp. 1486- 
1488. 
December 6 
3. Cleaning Sand at the Springwells (De- 
troit) Filter Plant. By R. J. LaMarre. 
Pp. 1538-1540. 

4. Pipes in Place Lined with Cement at 
Charleston, S. C. Pp. 1546-1548. 

G Water Works &€ Sewerage 

December 

1. Durham (N. C.) New Tank Largest in 
the State. By D. Becker. P. 489. 

Free Ammonia in the Presence of Chlor- 

amine. By E. E. Wolfe. Pp. 509-511. 


J American City 
December 
1. Improvements at Albert Lea, Minn. Pp. 
54-55. 
2. Water Rates and Service Charges. Pp. 
75, 77, 79, 81 
K Proceedings, Am. Soc. of Civil Engineers 
December 


1. Analysis of Legal Concepts of Subflow 
and Percolating Waters. By C. F. Tol- 
man and A. C. Stipp. Pp. 1687-1706. 
Pressure-Momentum Theory Applied to 
the Broad-Crested Weir. By H. " 
— and C. L. Barker. Pp. 1719- 


bo 


bE 


Ww 
i. 


Civil Engineering 
December 
Sanitary Aspects of the San Francisco 
= System. By G. E. Arnold. Pp. 722- 
723. 


Canadian Engineer 
December 8 
Submerged Suction Priming System. 
Pp. 11-12. 
PUBLIC WORKS 
December 
Filtration Plant Visitors. By F. E. Smith. 
Pp. 14-16. 
New Filtration Plant for Fort Benning, 
Ga. By R. B. Johnston. Pp. 20-22. 
p. Dry Ice Used for Developing Well 
at Glendale, Ariz. P. 28. 
Johnson National Drillers Journal 
November-December 


Fe Conservation of Ground Waters. l’p. 
-6. 


X Proceedings, Texas Water Works and 


10. 
24. 
12. 


9 


Ue 


24. 


15. 


16. 


2%. 


18. 


19. 
20. 


Sewage Short School 
Year of 19389 aes 

Contamination of Water Wells by Salt 
Water. By P. Livingston. Pp. 28-30. 
Leak Detection and Leak Surveys. By 
K, F. Hoefle. Pp. 31-33. 
Discussion of Water Main Leakage. By 
D. W. Johnson. Pp. 34-37. 
Experiences with Services. By D. W. 
Robinson. Pp. 37-39. 
Pipe Corrosion and How It May Be 
Overcome by Specifications. By S. C. 
Clark. Pp. 39-41. 
Prevention of Water Pipe Corrosion 
with Cathodic Protection. By S. Thay- 
er. Pp. 42-43. 
Experiences with Various Kinds of 
Pipe and Joining Material. By A. G. 
Classen. Pp. 43-47. 
The Annual Report of the Water De- 
partment of a Large City. By H. M. 
Robinson. Pp. 47-50. 
Combined Light, Water and Sewerage 
Works as a Municipal Utility. By R. E. 
Ward. Pp. 50-55. 
Water Department Maps and Records. 
By W. K. Van Zandt. Pp. 55-57. 


Maps _ and Records. By A. R. Davis. 
Pp. 57-60. 
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21. Arriving at the Cost of Water and Wa- 
ter Service. By S. R. Wright. Pp. 60- 

63. 

22. Control of Large Water Vegetation. 
By W. F. Hicks. P. 64. 

23. Control of Bottled Water. By C. C. 
Hays. P. 65. 

24. ec. Construction Methods for Water 
Wells. By E. A. Vaubel. Pp. 66-70. 





Liability for Engineers’ Services 


In an action tried by the court with- 
out a jury upon stipulations and an 
agreed statement of facts, to recover 
for services rendered by the plaintiffs, 
as civil engineers, in making surveys, 
plans and specifications, etc., for a pro- 
posed improved water-works system 
owned by the defendant city, the Illinois 
Appellate Court held, Charles Deleuw, 
& Co. v. City of Charleston, 298 IIl. 
App. 403, 10 N. E. 2d 207, that the 
annual appropriation ordinance of the 
city containing an item ‘“‘for water works 
fund”’ was sufficiently definite to au- 
thorize the expenditure of the services 
rendered by plaintiffs. It was also held, 
in accordance with prior decisions of 
courts of the state, that where an indivi- 
dual undertakes a municipal improve- 
ment, agreeing to look to a special fund 
to be created therefor, and thereafter 
the city abandons the proposed improve- 
ment, the municipality cannot avoid 
payment by setting up the contingent 
nature of the contract, but is liable out 
of the general fund. 





SPECIFY 
SIMPLEX 


WHEN you require ACCURATE, SENSI- 


TIVE, WIDE-RANGE Flow Meters. 


AVAILABLE to indicate, record, or totalize 


the flow or in any combination of these 
functions SIMPLEX METERS will satisfy your 


most rigid operating requirements. 


o CHECK WITH SIMPLEX 


Simplex Valve and Meter Co. 
Philadelphia, Pa. 


6750 Upland St. 





DEMAND These 
FEATURES in 











HIGH CARBON 
MACHINED 
STEEL TRACKS 


Get catalog, prices on latest 
1940 model, light weight, 
heavy-duty trailers with sen- 
sational new features. Other 
sizes 3'2S to 56S. THE 
JAEGER MACHINE CO., 400 
Dublin Ave., Columbus, Ohio. 


SPEEDLINE 














The FORD Portal, 
TESTING TANK 


FOR TESTING WATER METERS 


A positive, accurate and convenient tester 
for use in the meter shop or on the job. 
Absolutely simple and easy to use. Should 
be in every water works, large or small. 


Write for catalog and further information. 


THE FORD METER BOX CO. 


WABASH, INDIANA, U. S. A. 
SETTING AND TESTING EQUIPMENT FOR WATER METERS 








When you need special information—consult the classified READER’S SERVICE DEPT., pages 63 to 65. 
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Efficient Equipment and New Devices 
Feature Road Show Exhibits 


| pend previews of some of the equip- 

ment to be shown at the Road Show 

to be held at Chicago, Ill., Jan. 29 to 
Feb. 2 are given below. 

Armco.—The Armco Drainage Prod- 

ucts Ass’n. will exhibit: Pipe arches for 





Austin-Western “99” Loader 


drainage where headroom is limited, but 
hydraulic efficiency important; Sheeting 
of corrugated metal, which is light but 
gives adequate strength and is easy to 
handle and use; Blast plates for pro- 
tecting overhead structures against loco- 
motive exhaust damage; Tunnel liner 
plates, both light and heavy duty, for 
easy and economical tunnel work; and 
other drainage products. 
Austin-Western Among the equip- 
ment on display in the Austin-Western 
booth will be: The ‘‘99”’ loader for trim- 
ming down high sod shoulders on paved 


roads or picking up waste material from 
roads or ditches and loading it into 
trucks; the ‘‘99” finisher, which can fin- 
ish slopes of 14 feet or more, with the 
windrow deposited behind the rear 
wheels; the improved patrol sweeper 
with leaf broom; the 4-44 tractor with 
dual tires and all-wheel drive and steer; 
an 8-yard scraper of entirely new de- 
sign; and an improved Cadet roller. 

Barber-Greene.—Barber-Greene Co. 
will exhibit a B-G Finisher, mixer, 
bucket loader and 30-ft. permanent belt 
conveyor. The mixer on display will be 
the small one, designed for patching, 
alleys and tennis courts. Motion pictures 
and colored photographs of equipment 
will be shown. 

Allis-Chalmers.—A new line of high 
speed diesel crawler tractors, powered by 
G-M diesel engines will be shown; also 
a new low-cost grader. The new tractor 
develops 130 belt horsepower and weighs 
27,000 lbs. Speeds 1.72 to 7.0 mph. The 
new grader is 120-inch wheelbase, 10-ft. 
board, 31 hp. and 5,960 lbs. Designed 
for roads, alleys, streets—for ditch to 
ditch work. 

Jaeger. — Jaeger Machine Co. will 
show ‘‘revolutionary’’ advances in equip- 
ment for laying both concrete and bitu- 
minous pavements. The bituminous 
paver is equipped with an automatic 
leveling device to lay to grade lines with- 
out forms; a heated screed gives both 
oscillation and compaction. The ‘Re- 
Mixing” concrete spreader (11 are in 
use on the Penn Turnpike) reworks and 
spreads at a rate in excess of 100 cu. 
yds. 1”-114” slump concrete per hour, 
allowing a 34-E dual drum paver to 
work at capacity. The automatic finisher, 
the latest type Mix-in-Place road builder, 
an inexpensive windening finisher, new 
forms pumps and other equipment will 
also be shown. 

Koehring —The Koehring 34-E dual 





The Jaeger Spreader 


drum paver, finishing equipment, haul- 
ing equipment, mixers and mud-jacks; 
also photographs of equipment in action. 

U.S. Steel.—A joint exhibit of U. S. 
Steel Corp. subsidiaries will show a 
large-scale model of a cloverleat, center 
markings, highway guards, cut-away 
sections of concrete, reflector signs and 
posts, etc. 

Mack. — Mack Trucks will exhibit 
trucks especially designed for highway 
construction and maintenance, including 
a heavy FJ, a cab-over-engine CH 
equipped with an Etnyre distributor, 
and an EH with a special body and a 
snow plow. 

Bucyrus-Erie—B-E equipment will 
include 2% and %-yd. shovels, a crane 
with rock grab, bullgraders, bulldozers, 
scrapers, dragline buckets and special- 
ties. 

Hercules—Hercules Co. will exhibit 
a model of a standard Hercules roller, 
complete in every detail, including an 
Ironeroll, and built to scale. Also a work- 
ing exhibit of a Hercules roller transmis- 
sion. 

Link-Belt-Speeder —A complete line 
of power shovels from 3% to 2% cu. yd. 
capacity. 

Solvay.—Solvay calcium chloride for 
use in road and plant mix stabilization 
and surface consolidation; also for mak- 
ing icy roads safe. 





New Allis-Chalmers motor grader 


New Allis-Chalmers Tractor 
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Three new Littleford units, top to bottom, 
road broom, steam generator and street flusher 









Littleford.—Littleford Bros. will ex- 
hibit a complete line of highway con- 
struction and maintenance equipment, 
both new and improved. New equipment 
includes the street flysher, the road 
broom, the steam generator and a pres- 
sure distributor. Improved items are the 
wheeled roller, the bituminous resurfacer, 
the line marker and the utility spray tank. 


Galion.—Galion Iron Works & Mfg. 
Co. will show a new highspeed, self- 
propelled unit for moving dirt on road, 
dam and other large scale construction 
projects. This “‘Cyclone”’ unit digs, car- 
ries and spreads. Rated capacity of 15 
cu. yds. ; a 100 hp. diesel engine operates 
on 3 gals. of fuel per hour. Speed to 25 
mph. Galion will also show a new motor 
grader, 46 hp., the No. 201. Also a 
héavy. duty motor grader, several rol- 
leks, in@Juding a portable and a trench 
rdiler, 


Barrett—Use of Tarvia by latest and 
best methods for highway and street con- 
struction and repair. 





Huber-—Huber Mfg. Co. will show 
rollers, graders and the new Huber B-G 
road maintainer. 











DON’T GO THROUGH ANOTHER YEAR 
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3” special light-weight Mud Hog Diaphragm Pump 





WITHOUT A 
MarLow Pump! 


Meets construction emer- 
gencies efficiently and eco- 
nomically. Portable. High 
capacities and suction lift. 
Low operating cost. 

PUMPS OUT CELLARS, 
DITCHES, TANKS, etc. 
Handy everywhere around 
construction jobs, water 
and sewage plants, etc. 

Why damage a costly fire 
engine doing work a Mar- 
low pump can do better for 
less? 

MARLOWS take mud, 
cinders, rubbish in their 
pumping stride. No dam- 
age, no delays. 

Find out how savings of 
owning Marlows pay for 
them. All sizes. Write for 
booklet on “How to Choose 
the Right Pump.” 


MARLOW PUMPS, INC. 
RIDGEWOOD, N. J, 





Osgood.—The newest 11%4-yd. exca- 
vator will be exhibited by Osgood. This 
is a brand new machine, smooth and 
powerful, gas, diesel or oil. 


General.—The Model 307 General 


"5 


excavator, representative of the Type 30, 
Y%, ¥% and 3%4-yd. machines will be 
shown. Gas, diesel oil, or electric. Fully 
convertible. 


International Harvester. — Interna- 





General type “30” shovel, available in ¥2, ¥ and %4-yd. 
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Two new Galion Models: High speed dirt mover above and Model 201 Motor Grader below. 
These will be exhibited for the first time at the Road Show 


tional tractors, both wheel and crawler, 
and motor trucks and power unit lines 
will be shown. The exhibit will occupy 
about a quarter of an acre of space and 
will include some 14 tractors, 9 power 
unit combinations and 15 motor trucks. 
Also shown will be engines with parts 
cut away to show mechanical features, 
photographs and maps. 


Aeroil Burner. — Equipment shown 
will include a new asphalt heating kettle, 
an emulsion and cut-back sprayer, sur- 
face heaters, concrete curing machines, 
tool heaters, weed burners and traffic con- 
trol equipment. 


C. H. & EA 3-ton tandem roller 
to give a maximum compression of 140 
pounds will be among the equipment 
shown by C. H. & E. Mfg. Co. 


Tuthill Spring Co.—This company 
will exhibit in Space W-4, a new prod- 
uct in addition to their well known 
Highway Guard Rail. This is an adjust- 
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This is the Tuthill Reflector Button Support 


able support for glass or ‘‘Lucite’’ Re- 
flector Buttons, installed along curves 
on highways where guard rails are not 
required. The support consists of a 
vertical pipe with a horizontal arm 
fastened by a sleeve fitting that permits 
adjustment of the Reflector vertically 
and horizontally. 


Calcium Chloride Ass’n.— The ex- 
hibit of the Calcium Chloride Associa- 
tion in space T-4, will consist of demon- 
strative charts and test data on the use 
of calcium chloride for highway ice con- 
trol, concrete curing, and for consolida- 
tion and dustproofing of unpaved roads. 





New Frink Snow Plow Catalogs, covering both 
V and One-Way snow plows are now available. 
Write Carl H. Frink, Clayton, N. Y. 


Northrop & Company to Sell 
Marlow Pumps 


Marlow Pumps has appointed North- 
rop & Company, Inc., 50 Church Street, 
New York, N. Y., as exclusive distribu- 
tors for Marlow pumps to water depart- 
ments and water companies throughout 
the country. 
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Sullivan Portable Compressor 


Empire Guard Rail 


An excellent bulletin has been issued 
which describes the Empire guard rail. 
This rail consists of a flexible resilient 





Spring on Empire Guard Rail 





Post Connection, Empire Guard Rail 


cushioning guard to deflect the vehicle 
back into the road; in addition it is 
highly visible. Bulletin describes design 
and installation. Empire Plow Co., 
Cleveland, O. 
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Keeping Up With New 


New Highly Portable Loader 


A pneumatic tired bucket loader built 
for fast highway towing and available 
in two different models has just been 
announced by the Barber-Greene Com- 
pany, Aurora, Illinois. Model 522 B-G 
Loader is built as a standard machine 
with the usual high bucket loader boom 
and swivel spout, and also as a low clear- 
ance machine with a short boom and 
swivel conveyor. 

The high boom, swivel conveyor load- 
er can be used for all typical bucket 
loader applications, including loading 
sand, gravel, and crushed stone from 
stock piles to trucks. It can be used by 
Maintenance Departments which stock 





The No. 522 Portable Loader 


pile chips on shoulders, prior to seal coat 
resurfacing and patching operations. 

In grading and leveling operations, in 
landscaping, road grading, etc., bull- 
dozers and blades deposit surplus ma- 
terial with no mechanical means of load- 
ing it into trucks; the 522 is used here; 
also for loading trucks for sanding icy 
pavements ; it can be towed behind trucks 
to the local stock pile, do its job for that 
territory and be towed to the next. 

The low clearance model has the same 
advantages of portability plus low clear- 





Another view of the B-G Loader 


Equipment 


ance, plus a swivel conveyor discharge. 
Trucks can back under or with the con- 
veyor swung to one side, they can drive 
under and continue out in the same direc- 
tion. This combination opens up a wide 
scope of work. Dirt bladed from ditches 
onto the road shoulder can be loaded into 
trucks. The trucks drive under and out, 
the machine clears the branches of over- 
hanging trees. The floating scraper gives 
a nice cleanup. 





Low Loading Height Hydraulic 
Hoist 


The Anthony Company of Streator, 
Illinois, is announcing a new hydraulic 
hoist, an addition to the present line. 
This new hoist is a double arm type lift. 
During the entire dumping operation the 
arms lift vertically to the bottom of the 
body. ‘‘Low loading height,”’ which has 
been a feature of the Anthony line, is 
also a feature of this new model hoist. 
The bottom of the box is only 11” from 
the truck chassis frame, which is the mini- 
mum distance necessary for tire clear- 
ance. A ‘“‘balanced’’ valve enables the 
hoist to be operated by button control 
on the dash. 





Applying Ozone to Water 

Two booklets are available 
Ozone Processes, 1500 Walnut St., Phil- 
adelphia, Pa., discussing the production 
of ozone, its application to water puri- 
fication, the difficult conditions it is fitted 
for, equipment for production, costs of 
operation and other interesting informa- 
tion on this method. 





Illinois Buys Fleet of ‘‘99’s” 


After having had previous experience 
with older Austin-Western “99” power 
graders, on varied construction and main- 
tenance jobs, the Illinois State Highway 
Department recently purchased seven- 
teen more of these units that drive and 
steer with every wheel. All were fitted 
with cabs, scarifiers and 13.50—20 rub- 
ber tires and eleven (11) were equipped 
with Austin-Western Giant ‘“V’ Snow 


from .- 





New Anthony Hoist 


Plows and Snow Wings. Every adjust- 
ment of the circle and moldboard, steer- 
ing and the raising and lowering of snow 
plow, snow wing and scarifier on these 
units is accomplished by hydraulic power 
controls from within the cab. 





New model Mall saw is electrically driven. 


New Tapax Reel 


A new all-metal reel for Tapax, the 
manhole cover cushion, is announced by 
the manufacturers as “better packaging” 
of their product. A new folder, ‘‘The 
Story of TAPAX’’ tells all. Sent on 
request to Tapax Manufacturing Co., 
Inc., 201-203 Hoyt Avenue, Mama- 
roneck, N. Y. 





The fleet of Austin-Western “99's” bought by Illinois 
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OLLECTORS 


for Best Results with the 


BIOFILTRATION treatment 





@ Much of the effectiveness of this system depends on the reactions between the 
filter effluent and the raw or partly treated sewage in the settling tanks. 


Rectangular tanks equipped with Link-Belt STRAIGHTLINE Collectors have proved 
ideal for this process; giving excellent results wherever used. The California 





plants listed on this page, employ the Biofiltration system, with STRAIGHTLINE 


Collectors. Information on this system and the application of collectors of this 
type, will be gladly furnished. 
LINK-BELT COMPANY 
Indianapolis Cleveland Los Angeles 
Offices in principal cities. 


7932 


Philadelphia Chicago Atlanta Toronto 


SINGLE STAGE INTERMEDIATE “TREATMENT 
RE-CIRCULATED 
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12’ 0” water depth x 58’ 0” long. 
y SLUDGE DRAW-OF F 


TWO STAGE COMPLETE TREATMENT 


RE- CIRCULATED FLOW RE-CIRCULATED FLOW 


The large city plant for the treat- 
ment of the entire volume of sewage 
is of the separate sludge digestion 
type. A small volume of treated 
sewage from the settling tank flows 
to a small Biofiltration plant which 
was installed for the purpose of 
inet purifying a sufficient amount of 
sewage for use in irrigation and as 
wash water around the plant. The 
two settling tanks, each of which 
are 6’ 0” wide and 3’ 0” water depth 
x 15’ 0” long, are equipped with 
Link-Belt StTrRAiGHTLINE Collectors. 


» FILTER i] This is acomplete Biofiltration plant, 

\ equipped with two STRAIGHTLINE 
; sludge collectors for the final set- 
tling tank. Each is 16’ 0” wide x 


SYSTEM 


Camarillo, Calif. 


This is a complete Biofiltration 
plant. The two primary tanks, each 
of which is 10’ 0” wide x 10’ 0” water 
depth x 54’ 0” long, are equipped 
with STRAIGHTLINE Collectors. The 
secondary tank is also equipped 
with two STRAIGHTLINE Collectors, 
each 18’ 0” wide x 10’ 0” water depth 
x 54’ 0” long. 


Turlock, Calif. 


This complete Biofiltration plant 
employs one STRAIGHTLINE sludge 
collector for the primary tank— 
18’ 0” wide x 12’ 0” water depth x 
68’ 0” long—and two STRAIGHTLINE 
longitudinal sludge collectors and 
one cross collector for the final 
tank—37’ 0” wide x 12’ 0” water 
depth x 68’ 0” long. 


Lakeport, Calif. 


A complete Biofiltration plant with 
one STRAIGHTLINE Collector for the 
primary tank—10’ 0” wide x 8’ 0” 
water depth x 32’ 4” long, and 
one STRAIGHTLINE Collector for the 
final tank—10’ 6” wide x 8’ 0” water 
depth x 32’ 4” long. 


San Leandro, Calif. 


While this is not a complete Bio- 
filtration plant, it does use a small 
biofilter unit for the same pur- 
pose as at San Mateo, previous- 
ly described. It employs three 
STRAIGHTLINE Collectors for the 
final tank, each measuring 7’ 0” 
wide x 4’ 0” water depth x 20’ 0” 
long. 


Yountville, Calif. 


This plant, which will be of the 
Biofiltration type, employs one 
STRAIGHTLINE Sludge collector for 
the primary tank—15’ 0” wide x 
10’ 0” water depth x 62’ 0” long, 
and one STRAIGHTLINB Collector for 
the secondary tank—15’ 0” wide x 
10’ 0” water depth x 62’ 0” long. 


IW LG -JT40 
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EQUIPMENT 


When you need special information—consult the classified READER’S SERVICE DEPT., pages 63 to 65. 
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New Blaw-Knox Road Finisher 


This new finisher, which has been 
tested on extremely stiff concrete on the 
Penn Turnpike, is said to have a pro- 
duction rate of 250 feet of 12-ft. slab, 
per hour, for complete 8-hour turns. 
The finisher is gasoline engine driven, 
with double screeds. All functions of the 
machine are handled through a _ unit 
transmission. Speed of screed stroke is 
synchronized with the speed of the ma- 
chine. Screeds are 9 and 12 ins. wide. 
Full details from Blaw-Knox Co., Blaw- 
nox, Pa. 


Traffic Line Marker and Paint 
Sprayer 


Meili-Blumberg Corp., New Holstein, 
Wisc., has issued a new bulletin describ- 
ing a new traffic line marker and all- 
purpose paint sprayer. Illustrations and 
text show methods of use; brief specifi- 
cations are given. 








The Coffing Chain Hoist, Cof- 


fing Hoist Co., Danville, Ill. 


9.6-Mile Belt Conveyor on 
Shasta Dam 


There is shown herewith an artist’s 
sketch of the biggest-in-the-world belt 
conveyor system to be used in connection 
with the building of the Shasta Dam. 
This conveyor system will furnish the 
aggregate, and another system, a mile 
long, will handle the cement. Goodyear 
Tire & Rubber Co. will furnish the belt- 















Blaw-Knox Finisher 


ing, about 20 miles of 36-inch wide 
material being required. Chain Belt Co. 
will furnish the 16,000 idlers. The con- 
veyor system will be erected on wooden 
bents from 4 to 90 feet high and will 
be composed of 26 separate links, each 
powered by a 200 hp. motor. 








New Link-Belt Speeder Shovel 


Hough Tractor Sweeper 


A stream-lined, attractive unit for 
sweeping skating ponds, sidewalks, 
ramps, platforms and similar work is 
announced by Frank G. Hough Co., 
Libertyville, Il]. Cleans a 5-ft. path; 
weighs about 1,000 pounds; uses an 
Allis-Chalmers tractor. Bulletin No. 115 
describes this unit more fully. 





Caterpillar 90-Horsepower 
Diesel Truck Engine 


Caterpillar Tractor Co., Peoria, IIl., 
has announced a new 6-cylinder, 90 hp. 
diesel engine for use in trucks. Piston 
displacement is 468 cu. ins.; maximum 


Left, Artist’s 
sketch of 
9.6-mile 
conveyor 


Right, 
Accessible 
Contractors’ 
Pump 





working on stiff concrete 


power is attained at 1800 rpm. Diesel 
engines have shown remarkable economy 
in operation of construction and main- 
tenance equipment, and have been used 
in trucks in a number of cases. Fuller 
information from the manufacturer. 





Highly Accessible Contractors’ 
Centrifugal Pump. 


Among the pumps that will be dis- 
played by the Gorman-Rupp Company, 
Mansfield, Ohio, at the Road Show will 
be a new contractors’ heavy duty self- 
priming centrifugal pump that is said 
to be a-revelation in accessibility. By 
removing the suction coupling the im- 
peller can be withdrawn from the pump 
without unfastening any other plates or 
parts. 

This new pump will be made in the 
standard heavy duty sizes of 2” 10M, 
3” 20M, 4” 40M, 6” 90M and 8” 125M, 
all sizes being mounted on disc wheels 
as shown. In all sizes, it is streamlined 
and presents a most pleasing appearance. 

The Gorman-Rupp Company will also 
exhibit its complete line of four light- 
weight aluminum pumps; four models 
of standard duty contractors’ self-prim- 
ing centrifugals; one Model R125-500 
Triplex Road pump and a new model 
single stage auto prime jetting pump 
which is made in two sizes. In all a total 
of sixteen pumps will be exhibited. 
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Highway Officials of the North 
Atlantic States 


The 16th annual convention of this 
association will be held at Atlantic City, 
N. J., Feb. 14, 15 and 16. Convention 
headquarters will be at the Ambassador. 
A. Lee Grover, State Highway Depart- 
ment, Trenton, N. J., is secretary. 





25th Meeting of New Jersey 
Sewage Works Ass’n. 


Big doings are planned to celebrate 
the 25th anniversary of the New Jersey 
Sewage Works Ass’n., which will be 
held at Trenton, N. J., March 20-22. 
Details of the program have not been 
announced as yet, but it is intended 
to have a program of national scope, 
with well-known engineers from all over 
the country present. William J. Orchard 
is chairman of the Silver Anniversary 
Committee; Paul Molitor, Jr., is presi- 
dent of the Association and chairman of 
the Publicity Committee, of which An- 
thony Anable of the Dorr Co. is vice- 
chairman. 


Treatment Trailer Has Pups 


So runs the statement issued by Pro- 
portioneers, Inc., Providence, R. I., in 
reference to the new “‘blue car” that Alan 
A. Wood, of Philadelphia, Pa., has de- 
vised to take the story to Pa., Va., Md. 
and N. J. It contains operating exhibits 
of chemical feeding apparatus; register- 


ing, indicating and recording equipment 
of the Venturi type; and other equip- 
ment. 





Armco Drainage Products 
Association 


Changing trends in business has led 
the Armco Culvert Mfrs. Ass’n, Mid- 
dletown, O., to change its name to 
Armco Drainage Products Association. 
During the past few years many prod- 
ucts have been added to the original 


corrugated metal culverts. These new - 


products include: perforated corrugated 
drainage pipe, asbestos bonded paved in- 
vert pipe for sewers, multi-plate pipe 
and arches for small bridges, drainage 
gates, metal retaining walls, culvert 
headwalls, flumes, sheet piling, tunnel 
liner plates and spiral welded smooth 
wall pipe. 
Balderson Snow Plows 

The Balderson Mfg. Co., Wamego, 
Kansas, manufactures V and reversible 
snow plows for Caterpillar track type 
tractors, V plows for the Caterpillar 
auto patrols, one-way sidewalk plows 
for the lighter tractors and V and one- 
way plows for all types of trucks. Bald- 
erson plows have adjustable shoes, stand- 
ard cutting edges, hydraulic controls and 
arc welded construction. This company 
will exhibit at the Road Show this year 
for the first time and will display a 
heavy V plow for tractor use and a re- 
versible blade plow for medium use. 





The Balderson V-40 Snow Plow 





The Balderson R-30 Blade Snow Plow 
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Construction Costs: 


Bids on the Boulder-Cardwell Road 
in Montana: Unclassified excavation, 
85,715 cubic yards. Low bidder, J. W. 
Merz, Helena, Mont., 24c; average of 
five low bidders, 28.6c. Structure exca- 
vation, 1,256 cu. yds., three low bidders 
$1; average of five low bidders, $1.20. 
Overhaul, 8,901 mile-yds., low bid Ic; 
average next five bidders, 15.8c. 

Kalispell - Libby Road, Montana; 
Union Construction Co., Great Falls, low 
bidder. Unclassified excavation, 7,331 
cu. yd., 25c; pit run gravel, 8,962 tons, 
40c; grade A top course gravel, 23,740 
tons, 65c; stone chips, 3,304 tons, $3; 
watering, 420,000 gals., $1.50 per M; 
rolling sub-base, cushion and chips, 300 
hrs., $4; applying SC-4 road oil, 227,- 
106 gals., 8 4c; processing, 14.067 mi., 
$650; seal coat oiling, SC-95 oil, 55,516 
gals., 12c. 

Heber Main St., Utah: W. W. Clyde 
& Co., Springville, low bidder. SC-3 bi- 
tuminous materia!, 39,200 gals., 6c; 
RC-2 seal coat bituminous material, 
4,500 gals., 9c; gravel or crushed stone 
base course, 4,700 tons, 37c; crushed 
rock or gravel surface course, 9,400 
tons, 40c; scarifying and mixing, 0.686 
mile, $1,200; unclassified excavation, 
11,000 cu. yds., 20c; overhaul, class A, 
76,000 station yds., 1c; rolling, 170 
hours, $2.50. 





National Paving Brick 
Association 


The 34th annual meeting of the Na- 
tional Paving Brick Ass’n will be held 
in Chicago, Ill., Jan. 30 and 31, 1940, 
at the Congress Hotel. Business meet- 
ings will be held on the first day, while 
the second day sessions will be open 
to the public. The program will include 
papers and discussions by engineers and 
contractors on the use of brick in pav- 
ing, covering both recent developments 
in manufacturing and improvements in 
construction practices. C. C. Blair of the 
Metropolitan Paving Brick Co., Canton, 
O., is president of the Association. 





New York State Sewage Works 
Ass’n 

The 12th annual meeting of this asso- 
ciation will be held in New York, at the 
McAlpin Hotel, Jan. 17 to 20. As usual, 
meetings will be held in conjunction with 
the sanitary engineering section of the 
American Society of Civil Engineers. 
Full details of the program are not yet 
available, but may be obtained from 
A. S. Bedell, State Department of 
Health, Albany, N. Y. 8 


American Society of Civil 
Engineers 


The 87th annual meeting of this so- 
ciety will be held in New York at the 
society headquarters January 17-20. A 
detailed program covering the various 
sessions will reach all members soon; 
others may obtain a program by writing 
the ASCE at 33 West 39th St., N. Y. 





